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SUPPLEMENT  II 
(A)  Articles 

Anonymous 

CULTIVATION  OF  THE  TUNG  OIL  TREE  IN  THE  UNITED  STATES 
Oil  and  Colour  Trades  J.  78,  1753-1756  (1930)*. 

Anonymous 

CHINESE  lhl  OOD  OIL  TRADE  IN  1931c 
Chinese  Econ.  Bull,  20,  127-128  (1932)* 

Anonymous 

TUNG  OIL 

Bull,  mat,  grasses  inst.  colonial  Marseille  16,  160-168  (1933)*, 
Bull,  Imp,  Inst.  31,  446  (1933). 

"A  summary  of  the  work  in  progress  in  various  countries  on  the 
cultivation  and  utilization  of  tung  oil  "From  Bull.  Imp.  Inst, 

Anonymous 

OIL  MILLS  IN  CHEKlANGo 

Chinese  Econ.  J .  24,  51-57  (1934)*; 

Bull.  Imp.  Inst.-32_,  320  (1934). 

"An  account  of  the  production  of  tung  oil,  vegetable  tallow,  tea 
oil,  rapeseed  oil  and  cottonseed  oil  in  the  Chekiang  Province." 
From  Bull.  Imp.  Inst. 

Anonymous 

CONTRIBUTION  TO  THE  STUDY  OF  SPHAEROSIILBB  REPBNS  B.  and  Br. 
Bull.  Econ.  Indochina  38,  471-476  (1935)*;  Bull.  Imp,  Inst.  34, 
119  (1936)  (abstract), 

"An  account  of  this  fungus  of  Aleur:ites  montana".  From  Bull.  Imp* 
Inst0 

Anonymous 

TUNG  OIL  AND  ITS  TRADE  DEVELOPMENT  IN  CHINA 
Chinese  Econ,  J.  19,  109-123  (1936)* 

Anonymous 

MARKETING  OF  TUNG  NUTS 

Bull.  Imp.  Inst,  34,  360-362  (1936). 

Contains  notes  on  prices  of  tung  oil  in  London  and  on  an  offer  to 
furnish  planters  with  seeds  of  Aleurites  f ordiuiand  A.  montana* 

Anonymous 

THE  PREPARATION  OF  TUNG  OIL. 
Bull.  Imp.  Inst.  36_,  357-360  (1938). 
Extraction  of  oil  from  tung.  fruit. 
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Anonymous 

TUNG  OIL  CULTURE  IN  THE  NETHERLAND  INDIES, 
Bergcultures  13,.  614-615  (1939)1 

Anonymous 

ALEURITES  OIL* 

Bull.  Inst.  Colon*  Havre  11  (120),  14-26  (1939)*;  Bull,  Imp  =  Insto 
38,  56  (1940)  . 

"ihe  position  of  tung  oil  in  the  various  countries. From  Bullc 
Imp.  Inst. 

Anonymous 

REPORT  ON  AM  EJCPuElMENTAL  PLANTATION  OF  TUNG  OIL  TREES  /in  Cyprus/,, 
Cyprus  Agr.  J.  35,  15-16  (1940)*, 

Anonymous 

'     TUNG  OIL 

Farming,  S.  Africa  15,  252  (1940).* 

A  note  on  tung  trees  in  South  Africa  with  some  recommendations* 

Anonymous  " - 

PRODUCTION  AND  USE  OF  CHINA  WOOD  OIL- 
Bull.  Econ.  Indochine  43_  (2), -317-337  (1940). 

Anonymous  - 

AGING  OF  TUNG  AND  C3TI  OILS. 

Natl.  Paint  Varnish  Lacqur  Assoc.,  Sci.  beet.  Circ.  651,  15  pp. (1943). 

These  oil  may  be  stored  without  serious  degradation  for  many  years, 

Anonymous  r  .  . 

DRYING  OILS  FOR  THE  PAINT  INDUSTRY.  '  .- 

Paint,  Oil  Colour  J.  118(2720),  994,996,998  (1950)*;  Oleagineux  6, 
685  (1951), 

MA  series  of  articles  which  appeared  in  preceeding  issues.    A  review 
of  oils  usable  in  paints ;  soybean,  sunflower  seed,  rubber  seed, 
bancoulidr,  tobacco- seed,  tung,   and  castor  oils  and  their  treatment," 
Translated  from  Oleagineux. 

Anonymous 

QUALITY  TEST  FOR  TUNG  OIL 

Ind.  vernice  (Milan)  4,  26  (1950)*;  Brit. -Chem.  Abstracts  1950,  C, 
493;  Oleagineux  6,  250  (1951). 

"Test  of  an"  Italian  specification  based  on  the  Worst  all  Teste" 
Translated  from  Oleagineux. 

Anonymous 

THREAT  TO  TUNG  /Eamala  oil/* 

Chemical  Week  69  (15),  26  (Oct.  13,  1951). 

a  new  fast-drying  oil  now  being  evaluated  at  India's  National  Chemical 
Laboratory  ..«  being  boosted  as  superior  in  many  respects  to  scarce 
tung  oil. 
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Anonymous 

LIVESTOCK  IDEAL  TUNG  AUXILIARY. 

Tung  World  6  (l),  10-12,  14  (May  1951).  .       >  _     -j  j 

A  radio  interview  of' tung  growers,  M*  P.  Clark  and  Lament  Rowlands, 
touching  upon  the  planting  of  pastures  and  cover  crops,  grazing  practices 
and  the  economic  advantages  of  raising  tung  trees  and  livestock  on  the 
same  farm. 

Anonymous 

CUTTING  LOOSE  FROM  CHINA.  - 

Chem,  Week  69(9),  14  (Sept.  1,  1951). 

A  domestic  tung  industry  has  been  securely  established, 

Anonymous  PLASTICIZBRS  IN  CLEAR  AND  PIGMENTED  VARNISHES. 

L  Paint  Varnish  kfrg.  assoc.,  Sci.  5ec.  Circ.  356,  900-904  (Nov.  1929); 
Brit.  Chem.  Abstracts  1950,  B,  68. 

Report  on  the  properties  of  a  series  of  tung-oil  varnishes  ana  enamels 
containing  various  plasticizers . 

Adams,  H.  B.,  and  Powers,  P.  0.  (*b    r  . ;'o.<;     ■>■  '•■ 
THERMAL  POLYMERIZATION  OF  DRYING  OILS. 

J.  Applo  Phys.  17,  325-37  (1946);  C .A.  40,  4531  (1946).  ' 

"A  statistical  analysis  has  been  made,  and  equations  have  been  derived 
which  predict  the  amt .  of  specific  polymer  present  as  a  function  of  the 
extent  of  reaction  and  the  original  compn.  of  the  oil.    Three  samples  of 
linseed  oil,  1  of  linseed  oil  contg.  1%  of  litharge,  1  sample  -of  soybean 
oil    and  1  sample  of  tung  oil  were  heat  bodied  to  test  the  validity  of  this 
analyses.    The  presence  of  an  intrapolymer  is  postulated  to  explain  certain 
discrepancies.    Indirect  evidence  for  the  presence  of  such  a  compd.  is 
presented.    Heat  polymerization  of  drying  oils  was  conducted  'in  -dil .  solns. 
The  I  values  of  the  oils  depend  only  on  the  time  and  temp,  of 'heating,  but 
the  viscosity  decreases  With  lower  conens.  of  the  oils;    From  G.  A. 

Alle"'  RF^0RSd«HG*TH£  STABILITY  OF  HIGHLY  Mm  ACIDS  III. THE 

AUT  OXIDATION  OF  ivIETHYL  BLE  Ob  TEAR  ATE 
J.  Am.  Oil  Chemists'  Soc.  28,  101-105  (1951). 

Pure  methyl  eleostearate  was  oxidized  by  molecular  oxygen  in  a  constant 
pressure  constant  temperature  apparatus.    The  course  of  the.  reaction  was 
followed  by  recording  the  oxygen  uptake  of  the  -ester. 

The  results  showed  that  the  reaction,  did  not  follow  a  simple  order  even 
at  low  oxidation  levels.    Spectrophotometry  analysis  of  the  partially 
oxidized  ester  demonstrated  that  a  ratio  of  one  double  bond  was  destroyed 
by  each  mole  of  oxygon  absorbed.    However  on  chromatographic  separation  oi 
the  oxidized  ester  from  the  unoxidized  ester  it  was  shown  that . no . simple 
ratio  existed  between  moles  oxygen  absorbed  and  moles  of  ester  oxidized. 

Andes,  l^'ng  QI1S^  BOILED  OILS,  AND  SOLID  AND  LIQUID  DRIERS,  Ed.  2,  R.jv.  by 
Herbert  B.  Stocks. 

Scott,  Greenwood  &  Sons,  London,  1917.    340  pp*'  ( 
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Andrews,  n .  G. 

DRYING  OILS.    PAST,  PRESENT  AND  FUTURE. 

Paint,  Oil  Chenu  Rev,  114  (8),  10-11  (l95l)i  J.  Am.  Oil  Chemists'  Soc  •  28, 
323,  (I95l)i  Oleaginous  6,  559  (1951);  C.A»  45,  8266  (1951). 

nA  study  of  the  use  of  drying  oils  during  the  past  twenty  years  is  given. 
The  use  of  tung  oil  has  been  relatively  stable  except  for  a  short  period 
during  the  war  when  it  was  nearly  impossible  to  obtain  from  China*    The  use 
of  castor  oil,  perilla  and  oiticica  has  steadily  declined  during  this  period,1 
Except  for  the  year  1949  more  linseed  oil  is  used  each  year  in  drying  oil 
products  than  all  other  oils  combined.    The  second  most  widely  used  drying 
oil  during  the  past  eight  years  is  soybean  oil.     It  has  steadily  increased 
since  1930,    During  the  past  three  years  no  linseed  oil  has  been  imported. 
It  appears  that  in  the  immediate  future  we  must  depend  on  domestic  drying 
oils  for  use  in  protective  coatings."    From  J*  ^m.  Oil  Cnemists'  Soc© 

Ballard,  Marshall,  Jr. 

THE  AMERICAN  TUNG  IMSTRY  MARCHES  '  ON. 

Am.  Tung  Oil  assoc.  Bull.  Revised  1946.  16  pp* 

The  history,  problems  and  future  of  the  American  tung  industry.  Pro- 
duction statistics  for  1940-45.     Uses  of  the  oil. 

Bates,  H.  B. 

TUNG  IN  THE  TRaNS-NZOIA.  ' 

S.  African  Agr.  J.  3_,  463-464  (1958)* 

Bcisler,  u.  H. 

RECOVERING  TUNG  OIL  FROM  uUTS  GROWN  IN  FLORIDA. 
Chem.  Met.  *,ng.  3_7,  614-615  (1930). 

Belsu.nce,  G.  de 

TUNG  TREE  aND  TUNG  OIL 

Bull.  mat.  grasses  inst.  colonial  Marseille  1931  (6),.  178-194. 

Belsunce,  G.  de 

TUNG  AND  ABRASIN  OILS  AND  THEIR  SUBSTITUTES. 

Bull  mat.  grasses  inst.  colonial  Marseille  22,  102-108  (1938). 

Discusses  the  yields  of  fruits  obtained  in  the  plantations  of  the  U.S.A. 
and  methods  of  testing  the  oil. 
Bennett,  II .  W. 

,TU2«G  3REE  CULTURE. 

Prio'Xi.  Florida.  State-  Hartf  .  Soc'.  19-32,  45-8. 

The  growing  American  tung  industry  does  not  need  to  fear  Chinese 
competition  because  of  the  greater  productivity  of  the  ^jnerican  tung  trees*? 

Bertus,  M.  L. 

TUNG  OIL. 

Ceylon,  Dept.  of  Agr.  Rept.  of  Mycological  Div.  1935*;  Bull.  Imp.  Inst, 
34,  267-268  (1936)  (abstract). 

■bleurites  montana  has  been  host  to  the  following  fungus  diseases  t  Fomes 
lig,nosus ,  F.  noxius ,  Ustulina  zonata,  and  a  species  of  Poria,  probably 
P.  hypolateritia.    Bronzing  from  Zn  deficiency  has  been  noted. 
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Barchet,  S.  P. 

T'UNG  OIL  IN  CHINA. 

Consular  Repts.  Commerce,  .Manufactures,  etc.  (TJ.  S.  Bur.  For.  Com.)  61, 
(230),  492  (Nov.  1899) . 

A  letter  from  Barchet  to  a  Chicago  firm  transmitted  from  Consul-Gen- 
eral  Goodnow  from  Shanghai.     "T'ung  oil  is  extracted  from  the  seed  of 
the  paint  tree  (Dryandra  cordata)   ...  The  seeds  of  the  paint  tree  are 
poisonous  ...  The  chief  use  of  the  t'ung  oil  is  as  a  standard  paint  ... 
When  boiled,  it  makes  one  of  the  best  drying  oils;  it  is  also  extensively 
used  in  varnishing  with  the  famous  Ningpo  varnish  't'si'  -  i.e.,  the 
dried  sap  of  the  varnish  tree  (Rhus  vcrnicifera) ,  a  good  coating  of  which 
will  stand  considerable  heat  without  leaving  a  mark  and  will  last  for 
years  From  the  article. 

Blumml,  E.  K. 

JAPANESE  WOOD  OIL. 

Chemiker-und-Techniker  Ztg.  15  (22),  8  (Nov.  15,  1897);* 
Deutsche  Chemikcr-Ztg.  12  ($0f,  419  (Dec.  14,  1897)}* 
Seifenfabrikant ''18  (3),  45  (Jan.  19,  1898).* 

Bock,  L. 

CONTRIBUTION  TO  THE  WOOD  OIL  QUESTION. 
Farben-Ztg.'  14  (l),  13  (Oct.  3,  1908). 
Chem.  Rev.  Fott-  uv  .Harz  Ind.  15,  291  (1908)* 

Directions  are  given  for  the-  manufacture  of  varnishes  from  tung  oil. 
For  bodying,'  the  oil  should  be  heated  at  200-210*C.  with  agitation  for 
several  hours.    The  oil  can  be  bleached  by  agitating  it  at  120°  for  0.5- 
1  hr.  with  5-10  per  cent  of  Fullers  earth.    Excellent  varnishes  can  be 
made .  . 

Bortnet,  M.  P.  ••*•'' 
CHINA  WOOD  OIL  AND  ITS  PRODUCTION  IN  INDOCHINA. 

Recherche s  et  inventions  15_  (233),  30-38;   (234)  88-95  (1934).  Abstracted 
in  English  in  Intern.  Rev.  Agr.  25,  180T-181T  (1934). 

Blanco  Macxas,  G.  • 

PRODUCTION  OF  THE  "TUNG"  NUT.  V 

Asoc.  Gen.  do  Agr.  Bull.  293,  6-7  (Apr.  30,  1951) (in  Spanish)*;  Bibliog. 
"'■"of  Agr.  15,  No...  57, 97.7   (1951).  ■  -  '  • 

Blanco  Macias,  G.  , 

THE  PRODUCTION  OF  THE  "TUNG"  NUT.    THE  EXTRACTION  OF  ITS  OIL  CAN  BECOME 
AN  INDUSTRY  OF  GREAT  FUTURE  FOR  THE  COUNTRY. 

Tierra  Mexico?  6,  81-83,  118-119  (Feb.  1951)  (in  Spanish)*;  Bibliog.  of 
Agr.  15,  No.  35,667  (1951). 
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Braun,  0. 

THE  CULTURE  OF  THE  COCONUT  PALM  IN  YUNGAS 

Campo  /haPaz/^  (34),  13-14  (Feb.,  1950) (in  Spanish)*;  Bibliog.  of  Agr. 
15,  No,  19,d36  (1951). 

Suggests  cultivation  of  Aleurites  as  a  substitute. 

Bray,  G.  T. 

THE  CULTIVATION  AND  PRODUCTION  OF  TUNG  OIL.  I, 

World  Crops    3 , -247-250  (July,  195l)*j  Bibliog.  of  iigr.  15  ,  No.  65,967 
(1951). 

Bray,  G.  T. 

THE  CULTIVATION  aND  PRODUCTION  OF  TUNG  OIL.  II. 

Paint  Manuf.  21  (8),  287-291  (1951);  World  Crops  3,  299-302  (1951), 

Tung  oil  is  a  valuable  drying  oil  obtained  from  the  fruit  of  Aleurites 
f ordii  and  A.  montana.     It  is  used  chiefly  for  insulating,  lithographic, 
and  spar  varnishes;  for  enamels  and  resins;  and  for  treating  textiles  and 
wallboards.    China  produced  98,200  tons  of  oil  in  1949  from  900,000  acres 
of  both  species  of  trees.    The  United  States  produced  in  the  same  year 
8,700  tons  of  oil  from  250,000  acres  of  A.  fordii  trees.    A.  f ordii  oil 
is  also  produced  in  Argentina  (6,200  tons  in  1950),  Brazil  (303  tons • in 
1948),  Paraguay  (1,620  tons  in  1950)  and  in  the  U.  S.  S.  R.  (from  55,000 
acres  in  1950).    In  the  British  Empire  A,  montana  is  the  preferred 
species  in  Nyasaland,  Union  of  South  Africa,  Australia,  and  India.  It 
is  also  grown  in  Indo-China;  Madagascar,  Belgian  Congo  and  Burma* 

Bunting,  B. 

TUNG  OIL  OR  CHINESE  WOOD  OIL. 
Malayan  Agr .  J.  19,  158-165  (1931). 

An  account  of  the  cultivation  and  harvesting,  etc.,  witn  reference  to 
Malaya© 

Burns,  M.  M.,  Taylor,  N.  H»,  Dixon,  J.  K. ,  and  Hodgson,  L. 
A  SURVEY  OF  TUNG  GROVES  IN  NEW  .ZEALAND. 

New  Zealand.  Dept.  Sci.  Ind.  Research.  Bull*  66,  61  pp.  (1939). 

Castagnol,  E.  M.,  Chavancy,  A*,  and  Billaux,  P. 

STUDY  OF  THE  FLOWERING  AND  FRUITING  OF  aLEURITES  MONTANA  AND  FORDIIP 
Inst,  des  Rech.  Agron.  Indo  China.-  Arch.  No.  3,30pp  ,{1950)  (in  French)** 
Bibliog.  of  Agr.  _15,  No.  11,050  (1951). 

C  as  tle,R»  • 

PHENOLIC  RESINS.    THEIR  STRUCTURE  aND  REACTION  V»ITH  DRYING  OILS . 
,    Paint  Oil  Colour  J.  120,  493-495  (1951)*;  C.a.  45,  9891-9892  (1951). 

"The  mol,  wt .  of  Novolak  resins  prepd.  by  treating  a  phenol  with  CHgO 
in  the  presence  of  an  acidic  catalyst  is  the  main  factor  affecting  its 
properties,  with  the  degree  of  cyclization  and  chain  branching  in  the  mol. 
of  less  importance.    Both  factors  are  affected  by  the  C^Ojphenol  ratio, 
the  pH  of  the  reaction  mixt.,  also  time  of  reaction,  particularly  post- 
dehydration  heating.     On  heating  with  drying  oils,  these  resins  develop 
improved  soly.,  and  both  water  and  phenol  are  expelled.  Solubilization 
appears  due  to  their  chem.  combination.    With  a  varnish  prepd.  by  linseed 
oil  stand  oil  with  a  tung  oil-Novolak  cooked  product,  unsatn.  of  the'  tung 
oil  is  partly  reduced  and  dry  characteristics  of  the  constituents  evtn  up. 
***"    From  0.  a. 
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Ghamberlin,  D.  S.,  Iheis,,  E,  R.,  Schlingman,  P.  F. ,  and  Long,  J.  b. 
STUDIES  IN*  THE  DRYING  OILS.    X.    FUMES,  FROM  OIL  KETTlES. 
Ind.  ^ng.  Chem.  21,  333-8  (-1929);  C.  A.  23,  5335  (1929).. 

A  study  of  the  thermal  decomposition  of  linseed  and  fish  oils  and 
description  of  a  modified  du  Nouy  tensimeter  for  use  -with  oils  and 
varnishes,  Constants  reported  for  linseed,  perilla,  China  wood,  soybean 
and  poppyseed  oils  include  sp.-g.,  refr.  ind.,  I  no.  (Vtfijs),  mol.  wt., 
surface  tension  and  constants  derived  from  the  latter. 

Chen,  S.  M.,   and  Li,  L.  Y. 

DIFFERENTIATION  OF  THE  FLOWER  BUD  OF  TUNG  TREES  IN  FOQCHCW. 

Fukien  xigr.  J.  11,  161-167  (June  1950)  (in  Chinese)  (with  English  Summary); 

Bibliog.  of  i,grf  L5,  No.  34,284  (1951). 

Chicago  faint  and  Varnish  Production  Club, 

SOYBEAN  OIL  IN  INTERIOR  ENAMELS ,  * 
Natl.  Paint,  Vurnish,  Lacquer  Assoc,  Sci.  Sect.,  Circ.  568,  389-402(1938). 
C.  A.  33,  8040  (1939).  " 

"Examn.  of  the  color,  j    ,  chem.  resistance,  hardness,  etc.,  of  15 
varnishes  made  by  cooking  various  mixta*  of  tung,  perilla  and  soybean 
oils  with  modified  phenolic,  maleic  and  ester  gum  resins  shows  that  not 
more  than  50>o  of  soybean  oil  should  be  used,    Tung  oil  is  recommend  able. 
For    enamels  a  vehicle  contg.  maleic  resin  in  equal  wts.  of  tung  and 
soybean  oils  gav^  satisfactory  color,  flow  and  drying  time;  the  properties 
of  enamels  prepd.  with  this  and  other  media  are  tabulated."    From  C.A. 

Chin,  Chi. 

STUDIES  OF  TUNG  OIL.     L  FATTY  iiCID. 

J.  Chem.  Soc.  Japan,  Ind.  Chem,  Sect.  _52,  215-6  (1949)*;  C.  a.  45,  4063 
(1951). 

"The  Me  ester,  obtained  by  the  ester  interchange  reaction  between 
tung  oil  (Formosan  origin)  and  MeOH  w.  th  methylate  as  catalyst,  was 
fractionally  distd.  under  4  mm.    The  constitution  of  fatty  acids  of  this 
Formosan  tung  oil  is s     lauric  acid  0.2,  myristic  0.5;  palmitic  3.0; 
stearic  2.2;  oleic  15.8;  and  eleostearic  70,0/o.    It  was  found  that 
a-eleostearic  acid  does  not  isomerize  to  the    p-form  by  the  ester  inter- 
change reaction,  but  does  by  distn."    From  C.  A. 

Chin,  Chi. 

STUDIES  ON  TUNG  OIL,     II.  POLYMERIZATION  OF  TUNG  OIL. 

J.  Chem.  Soc.  Japan,  Ind.  Chem.  Sect.  53,  281  (1950)*;  Fotte  u.  beifen 
53.,  102  (1950). 

"Tung  oil,    a-eleostearic  acid,     B-eleostearic  acid  and  their  methyl 
esters  were  heated  in  an  atmosphere  of  carbon  dioxide  and  their  changes 
in  physical  and  chemical  constants  in  the  course  of  polymerization  were 
followed.    Fractional  high-vacuum  distillation  of  the  polymerized  products 
show  that  the  latter  consist  chiefly  of  diners  and  the  gelation  of  tung 
oil  is  essentially  limited  to  dimeric  polymerization  of  eleostearic  acid. 
The  monomeric  fraction  does  not  polymerize  on  further  heating*  On 
heating  eleostearic  acid  and  its  esters  reactions  tak'j  place  in  two 
directions,  namely,  isomerization  and  low-degree  polymerization.  The 
isomerization  takes  place  below  280°  slowly  and  above  300°  quickly.  It 
can  be  accelerated  by  addition  of  sulfur  as  catalyst."    Translated  from 
Fette  u.  Seifen. 
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Chin,  Chi.  • 

STUDIES  ON  TUNG  OIL*    III.- DI'McES  3F  ^LBOSTEARIC  aCID. 

J.  Chem.  ooc.  Japan,  Ind,  Chen,  Sect.  53,-  283  (i960)*;  Fette  u.  Seifen 

53,  102  (1951). 

"Diners  were  produced  by  heating  methyl  eleostearate  for  10  days  at 
230°C .  and  subsequent  high  vacuum  distillation.    The  fraction  at  210~  23&C. 
(10-3mm.)  showed- the  following  properties:  d|9    0.9683,  n^9  1.4962, 
molecular  weight  (Rast)  579,  iodine  number  (vnijs)  122.4,  Ciene  number 
17.3  and  was  considered  to  be  a  mixture  of  different  distinct  dimers. 
Oxidation  with  potassium  permanganate  in  acetone,  ozonolysis  and  hydro- 
g-enation  with'  selenium  shows  that  the  dimere  consist  chiefly  of  dorivetives 
of  hydrobentenesand  hydronaphthale'nee  whose  side  groups' possess  ono  or 
both  of  the  following  groups;     «0H(CH2)?CH?  and  *CIl(CH2  )  7COOCH3 ,  whereby 
the  former  largely  contain '  3"or  4  ethylene  linkages  in  each  dimer.  Con- 
jugated double  bonds  occur  on  the  average'  only  in  3  dimer  molecules,  The 
polymerization  of  eloostoaric  acid  proceeds  according  to  the  mechanism 
of  di-erie  synthesis,  and  9, 11-conjugated  double  bonds  appear  to  exist  in 
the  case  of  the  S-form, "  Translated  from  Fette  u,  Seifen. 
Chin,  Chi. 

STUDIES  ON  TUNG  OIL,     IV.  THE  CYCLIZaTIGN  OF  ELEOSTEARIC  ACID. 

J.  Chem.  Soc.  Japan,  Ind.  Chem.  Sect*'  53,  332  (1950)*;  Fette  u.  Seifen 

53,  102  (1950). 

"Methyl  eleostearate  was  heated  for  24  days  in  ethanol  containing  15% 
sulfuric  acido    Fractionation  of  the  reaction  products  gave  a  fraction  of 
boiling  point  -179-180OG. /2mm.,  d|7    0.9216,  n^    1.4842,  iodine  number 
(wijs)  72.2.     This  fraction  did  not  polymerize  on  further  heating  end  w as 
considered  to  be  methyl  cyclooleostearate  since  the  presence  of  cyclo- 
hexadiene  rings  was  indicated  by  a  color  reaction.     They  were  aromatized 
'     by  bromination  and  subsequent  splitting  off  of, hydrogen  bromide.  On 
treatment  with  concentrated  nitric  acid  occurcd       3 ,^-dinitrophthalic 
acid  and  4-nitrophthalic  acid.    The  results  suggest  the  following  consti- 
tution of  methyl  eye loele os tear ate «  ' 

f\i^2h  CK3 
j  I 

^-(0112)70000% 

.   w         Also  on  heating  methyl  eleostearate  isomerized  products  were  obtained 
which  were  recognized  as  aromatic  methyl  eleostearate  and  which  gave 
phthalic  acid  on  oxidation  with  potassium  permanganate."    Translated  from 
Fette  u.  Seifen, 

Chin,  Chi. 

STUDIES  OK  TUNG  OIL.    V.  STi&EOCHEMISTRY  OF  ALPHA-  AND  BET A-SLE OSTEaRIC 
ACIDS  . 

J.  Chem.  Soc.  Japan,   Ind.  Cnem.  oect.  53_,  333  (1^50)*;  Fette  u.  Seifen  ' 
53,  102  (1951). 

"Addition  products  of  maleic  anhydride  with  a-  and  B  -eleostearic  acids 
were  investigated  by  oxidative  splitting  with  potassium  permanganate* 
From  the  former  azelaic  acid  was  obtained  and  from  the  latter,  valeric 
acid.    These  show  that  tne  addition  of  maleic  anhydride .  occurs  on  the 
carbon  atoms  11  and  14  of  the  a -acid  and  on  tne  carbon  atoms  9  and  12  of 
the    -acid.     On  the  assumption  that  ths  C  atoms  9  and  12  of  the  a -acid 
and  the  carbon  atoms  11  mid  14  of  the  B-acid  do  not  react  on  account  of 
stearic  hindrance,  tne  authors  set  the  requirement  on  the  basis  of 
theoretical  considerations  of  ator.de  s pacings  and  bonding  angles,  that 
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the  1,4  addition  of  R ^-CHsC H-C HsCH -Rg  (where  R1  and  R2  represent  carbon 
chains,  atoms,  or  groups  of  atoms  with  large  space  requirement s)  can 
occur  only  when  the  ethylene  linkages  are  present  in  the  trans-form, 
from  this  it  is  concluded  that  a-eleostearic  represents  the  9  cis,  11 
trans,  13  trans  triene  acid  and  the     B-ele ostearic  acid,  the  9  trans, 
11  trans,  13  cis  triene  acid."    Translated  from  Fette  u.  Seifen* 

China-United  States  Agricultural  Mission* 
THE  CHINESE  TUNG-OIL  INDUSTRY. 

U.  S.  Off.  Foreign  Agr,  Relat.  Rept.  No.  2,  129-163  (kay  1947). 

China  Vegetable  Oil  Corp. 
TRADE  REPORT*-, 

China  Vegetable  Oil  Corp.,  Chunking -nongkong>  1939.     107  pp» 

Trade  statistics  for  1939.    Chinese  foreign  trade  in  tung  and  other 
oils  and  the  economic  and  political  conditions  which  influence  them. 
Numerous  charts  and  maps  illustrating  the  production,  shipments  and 
prices  of  tung  oil.  1.  ^ 

Cnipault,  J.  R.,  and  Lundberg,  h»  0. 

OXIDATION  OF  FILMS  OF  UNSATURATED  FATTY  ACID  ESTERS. 

Paint  Oil  Chem.  Rev.  114  (23),  74-76,  78-79  (Nov.  8,  1951 ). 

"Thin  films  of  glycerol,  pentaerythritol,  and  dipentaerythritol 
'esters  of  oleic,  linoleic,  linolenic  and  eleostearic  acids  have  been 
oxidized  to  high  levels  of  oxygen  absorption.  *  *  *  With  eleostearate 
esters  and  dehydrated  ca'stor  oil  containing  preformed  conjugated  systems, 
the  films  dried  very  rapidly  and  at  very  low  peroxide  levels.  Oxidation 
resulted  in  destruction  of  the  conjugated  centers.    'For  all  compounds 
studied,  fractions  of  the  oxygen  absorbed  ranging  from  0.28  to  0.71 
appeared  as  peroxides.  *  *  *."    From  the  Summary  of  the  article* 

Chun,  Y.oon  Young. 

CHINESE  ECONOMIC  TREES. 

Commercial  Press,  Ltd.,  Shanghai?.,  1921,  pp.  208-210. 

Coelho,  jt.Pereira 

MONTANA  TREE  DOES  WELL  IN  AFRICA. 
Tung  world  5  (ll),  6  (1951). 

The  culture  of  Aleurites  mont ana  was  introduced  into  Portuguese  East 
Africa  in  1941  and„is  now  attaining  commercial  importance. 

v 

Concannon,  C.  C.  ,  ■> 

TUNG-OIL  PRODUCTION  IN  AMERICA.     ITS  HISTORY  AND  PROGRESS. 

Am.  ^aint  J.  21,  7-9,  53,  56-58,  60-62  (Oct.  26,  1936);  C.a.  31,  278(1937) 

Also  published  in  other  journals. 

Concannon,  C.  C. 

TUNG  OIL;  ECONOMIC  A.€>  COMMERCIAL  FACTORS  IN  THE  DEVELOPMENT  OF  A 
DOMESTIC  TONG  OIL  INDUSTRY. 

Govt.  Print.  Off.,  Washington,  D.  0.,  1940  /1932/  106  #1  (U.  S.  Bur. 
For.  Dom.  Com.  Trade  Promotion  Ser.  133). 
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Concannon,  C.  C.  •• 

TUNG  OIL  ADDS  TO  ECONOMIC  GROWTH  OF  SOUTH  . 

U.  S.  Bur.  Foreign  and  Domestic  Commerce,  Washington,  D.  C,  1940.  6  p», 
mimeog. 

Concannon,  C.  C. 

TUNG  OIL  OUTPUT  CHALLENGES  NATION. 

Domestic  Commerce  (U.  S.  Dept.  Con.)  31  (20),  6,26  (July  1943), 

Cowan,  J*  C,  Falkonburg,  L..  B.-,  and  Teeter,  H.  M. 

ANALYSIS  OF  BODIED  DRYING  AND  SEMI  DRYING  OILS « 

Ind.  Eng.  Chem.,  Anal*  Ed.  16__,  90-92  (1944);  G.A.  3_8,  1891-1892  (1944). 

"A  relatively  simple  app.  for  lab.  fractionation  of  polymeric  fat 
acid  Me  esters  is-  described.    The  distn.  is  carried  out  at  1mm  Hg  or  les 
in  a  specially  designed  short-path  alembic  flask.    The  analytical  proce- 
dure consists  essentially  of  detg.  nj^  of  the  successive  fractions 
collected.    The  relative  amts .  of  monomer,  dimer,  trimer,  and  higher 
polymers  can  be  estd.  from  a  plot  of  n30    vs.  av.    fe  ■.   distd.  The 
method  is  illustrated  by  data  obtainecPon  Me  esters  of  bodied  soybean^ 
linseed,  perilla  and  tung  oils."    From  C.  A. 

Crane,  H.  L.-  <  • 

THE  TUNG  TREE  • 

U«  S.  Bur.  Plant  Industry,  Washington,  D.  C.,  1940,  9p.,  mimeog. 

Crane,  H.  L. 

THE  CONDITIONING  OF  TUNG  NUTS  ^ADDRESS/. 

U.  S.  Bur.  Plant  Ind.  Soils,  and  ^gr .  Eng.,  Belts  vil le  ,  Md.,  3  pp., 
mimeog.  1948. 

Tung  fruit  are  usually  dried  -on  the  ground,  in  burlap  bags  hung  in 
trees,  or  in  ventilated  buildings  or  bins,    weather  conditions,  vth ich 
frequently  make  these  methods  :Jnsati sf  actory,  creat  a  need  for  large-seal 
yet  low-cost  drying  equipment.    Handling  costs  can  be  reduced  if  the 
fruit  is-  hulled  in  the  orchard.    However,  if  the  nulled  nuts  are  to  be 
stored  they  must  be  dried  immediately  at  150°  F.  or  less  to  a  moisture 
content  of  5-8  %f 

Crane,  H.  L. 

U.  S.  TUNG  ORCHARDS  HELP  TO  MEET  INDUSTRIAL  OIL  NEEDS. 
Paint,  Oil  Chem.  Rev.  114  (12),  40  (June  7,  1951). 

U.  S,  manufacturers  require  approx.  100,000,000  lbs.  of  tung  oil 
annually.    Domestic  production  has  averaged  16,000,000  lbs.  per  yr#  for 
the  last  5  yrs.    Research  has  improved  yields  and  reduced  costs  of 
-   harvesting  the-  fruit.    Loss  resulting  from  frosts  is  still  a  serious 
unsolved  problem. 
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Cruikshank,  E.  M.,  Houston, Janes,   .  and  Moore,  Thomas. 

SPECTROSCOPIC  CHaNGBS  IN  FAT  ACIDS.    V.    THE  "EFFECT  OF  THE  DIETARY  FAT 
ON  THE  BODY  FAT  AND  EGG  FAT  OF  THE  HEN*'' 

Biochem.  J.  33,  1630-1634  (1939);  C.  A.  34,  2897  (1940).. 

"The  dietary  fat  had  a  marked  effect  on  the  amt .  of ' polyethylenic 
acids  present  in  egg  fat  and  abdominal  fat  as  observed  spectrographically 
after  refluxing  with.KOH.  *  *    The  inclusion  of  tung  oil  in  the  diet 
caused  a  marked  increase  in  the  preformed  absorption  at  230  mu  in  the 
egg  and  body  fat  acids,    ihis  change  in  the  absorption  max.  is  probably 
due  to  the  loss  of  one  of  the  conjugated  unsatd.  linkages  of  eleostearic 
acid.    *  *  *"    From  C.  A. 

Davis,  G.  K.,  Mehrhof  ,  N.  R.,  and  ivichlnney,  R.  S. 

EFFECT  OF  TUNG  MEAL  IN  RATIONS  FOR  GROWING  CHICKS «' 
Fla.  Agr.  Expt.  Sta.  Ann.  Rept.  1944-45,  61(1945). 

"The  tung  meal  proved     i:  toxic,  whether  raw  or  heated,  and  caused 
heavy  mortality  at  the  10  and  15  percent  levels.    At  the  5  percent  level 
the  tung  meals  interfered  with  f  eed_utilization.,! '  From  the  reportc 

Dickey,  R.  D.,  and  Blackmon,  G.  H. 

PROPAGATION  •/PLANTING  AND  FERTILIZING  TESTS  MTH  TUNG  OIL  TREES. 
Fla..  Agr.  ^xpt.  Sta.  Ann.  Rept.  1939-40,  82-84  (1940);  1940-41,  80(1941); 
1941-42,  79-81  (1942);  544-45,  72-3  (1945);  also,  Ann.  Repts*  of  the 
years.  1948-49,  87-88.  (1949).  '* 

Dickey,  R.  D.,  Gilbert,  S.  G.,  and  Gropp,  C.  M. 

THE  GENUS  aLBURITSS  IN  FLORIDA.     I.  BOTaNICAL  CHARACTERISTICS.;  II, : 
CHEMICAL  AND  PHYSICAL  CHARACTERIST ICS  OF  THE  OILS. 
Florida  Agr.  Expt.  Sta.  Tech.  Bull.  In  Press « 

Part  I  (by  R.  D.  Dickey)  describes  the  trees,  fruit,  seeds  and 
growing  habits  of  Aieurites  fordii .    A.  montana,  A.  cordata,  A.  moluocana, 
and  A.  trisperma.    a.  fordii  is  grown •commercially  in  Florida.    The  other 
four  species  have  been  grown  for  several  years  on  an  experimental  scale 
but  they  lack  commercial  possibilities  because  they  are  insufficiently 
hardy  to  withstand  the  frosts  that  occur  in  Florida.    Part  II  (by  3.  G, 
Gilbert  and  C.  M.  Gropp)  presents  data  on  the  physical  and  chemical 
characteristics  of  the  oils  of  various  species  of  Aieurites .    A,  montana 
oil  and  oil  from  a.    montana  x  A.  fordii  hybrids  are  only  slightly 
different  in  composition  from-xi.  for  dii  oil.    A.  cor  data  and  A. 
trisperma  oil  contain  considerable    a-eleostear"lc  acid  but  are  inferior 
to  A.  fordii  in  this  respect,    a. mo luce ana  oil  has  no  a-eleostearic 
acid  but  is  high  in  non-conjugated  double  bonds  Including  probably  a 
high    percentage  of  an  acid  such  as  oleic. 

Dickey,  R.  D.,  Hamilton,  Joseph,  and  uagasse,  F.  S. 

CULTURAL  REQUIREMENTS  OF  THE  MU-OIL  TREE. 

Fla.  ^gr.  Expt.  Sta.  Ann.  Repts.  1944-45,  78  (1945). 

Pertains  to  the  culture  of  .aleurites  montana  in  Florida. 

Dickey,  R.  D.,  and  Reuther,  waiter. 

FLOFGRING,  FRUITING,  .YIELD'  aND  GROuTH  HABITS  OF  TUNG  TREES* 
Fla.  Agr.  Expt.  Sta. '■Bull.  343,  28pp.  (1940).  ., 
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Dooper,  R.,  and  Hermann,  F.  J. 

PROPERTIES  OF  aLKYLPHENQLIC  RESIN  VANISHES* 

Centraal  Inst«  Material  Onderzoek  .of dele  Verfc,  Circ.  No.  67,  10  p» 
(1950)*|  J.  Am.  Oil  Chemists'  -uoc»  28,  323  (1951).;  C>  A:.  Jg  3611  (1951), 

"Varnishes  were  prepared  from  1  part  of  alkali  catalyzed  phenolic 
resins  and  two  parts  of  the  following  oils;  tung.  linseed  and  blown  lin- 
seed?    Ihe  tung  oil  reacted  most  rapidly  on  cooking  followed  by  blown 
linseed  oilo    The  varnishes  made  with  tung  were  lightest  and  linseed 
darkest o    The  tung  oil  varnishes  dried  the  quickest,  followed  by 
linseedt    The  linseed  and  blown  linseed  varnishes  had  slightly  better 
water  resistance*    In  exterior  exposure  the  blown  l'inseed  varnish  had 
somewhat  better  gloss  retention  than  the  other  two*"     From  J.  Am.  Oil 
Chemists '  Soc •  • 

Drosdoff,  Matthew. 

USE  OF  LIME  II  TUNG  ORCHARDS. 

Proc.  Jim.  Tung.-  Oil  Assoc.  1951 ,  8-9. 

Finely  ground  dolemite  at  the  rate  of  300-500  lbsa/acre  is  recommended 
to  bring  the  pH  of  the  soil  up  to  6,  but  not  higher,. 

Drosdoff,  Matthew,  and  Lagasse,  F.  S. 

THE  EFFECT  OF  SOME  MAGNESIUM  aND-  CALCIUM  FERTILIZERS  IN  A  MAGNESIUM 
DEFICIENT- BEARING  TUNG  ORCHARD.  '  '''  y, 

Proc.  Am,  Soc,  Hort.  Sci .  £6,  5-11-  (Dec,  1950) ;- Proc ..  ..Tung  Growers 
Council  of  America.,    (popular  ed.)  1950s 

Drosdoff,  Matthew,  and  Lagasse,  F.  S, 

USDA  EXPERTS  OUTLINE  TUNG  SOIL  QUALIFICATIONS. 
Tung  «,'orld  5  (7),  10-12  (Nov*  1950) e 

Drosdoff, .Matthew,  and  L 

MINOR  ELEMENTS  FOR  MAXIMUM  GROwTH  AND  PRODUCTION  OF  ..TUNG, 

m,  Tung  News  2  (3),  4-5,  11  (July,  1951);  Tung  «.orld  6(3),  6-7(Aug .1951)  . 

Among  the  minor  elements  the  need  for  zinc  is  most  widespread  over 
the  tung  belt,  and  most  tung  growers  should  give  this  element  considera- 
tion in  their  fertilizer  program.    Magnesium  is  likely  to  be  deficient 
in  deep  sandy  soils  such  as  Lakeland  and  Blanton  sand  and  fine  sand  which 
occur  commonly  in  peninsular  Florida,  but  found  also  in  other  parts  of 
Florida  and  in  Alabama  and  elsewhere  in  the  tung  belt.    The  need  for 
copper  and  manganese  fertilization  is  limited  to  some  soils  in  peninsular 
Florida  of  the  Lakeland,  Blanton,  Arredondo,  Gainesville  ,  and  Fort  Meade 
series*    There  is  no  indication  yet  of  any  benefit  from  adding  boron  to 
tung  orchards,  but  it  is  possible  that  the  need  for  boron  may  yet  show 
up.    Iron  does  not  have  to  be  applied  to  commercial  tung  orchards*  The 
minor  element  content  -of  tung  leaves  is  givene"    Summary  of' the'  article o 

Dufrenoy,  J..  *  *  *  *;. 

THE  AUNG  OIL  INDUSTRY  OF  THE  UNITED  STATES.* 
Agron.  coloniale  23  (197).  146-7  (May,  1934). 

A  condensation  of  "Tung  True  Culture"  by  H*  ...  Bennett,  "Experiences 
in  i'ung  Tree  Culture"  by  Geo.  P.  Hoffman,  and  "Varieties  and  Practices 
in  the  Tung-Oil  Grove"  by  Harold  Mowry*,  all  published  in  Pro6.  Florida 
State  Hort.  S0c£  1932,  45-55. 
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Dunbar,  E.  V. 

LAND  LEVELING  PREMATION  IS  IMPORTANT  TO  TUNG  HAR VESTING. 

Am.  Tung  News  2  (5),  4-5  (Sept.,  1951);  Bibliog.  of  Agr.  15>,  No.  62,  618 

(1951). 

Elm,  xi  •  C  «• 

STRESS -STRAIN  PROEi  RT IES  OF  CLEAR  AND  PIGMENTED' FILMS  OF  PURE  DRYING 
OIL  COMPOUNDS. 

Paint,   Oil  Chem.  Rev.  U4  (23),  92-94,  96-99  (Nov.  8,  1951). 

Stress-strain  measurements  were  made  on  tr  i-a  -eleostearin,  pentaery- 
thritol  eleostearate,  und  esters  of  oleic,  linoleic  and  linolenic  acids, 
.apparatus,  techniques  and  results  are  described  'and  numerous  stress-strain 
curves  are  shown.    Esters  of  e).eostearic  acid  change-  less  rapidly  on 
aging  than  do  those  of  linolenic  acidu 

Emmel,  M.  w. 

TOXIC  PRINCIPLE  OF  THE  TUNG  TREE. 

Fla.  Agr.  &  Sxpt.  Sta.  Ann.  Rept.  1944-45  60  (1945). 
Fairchild,  David 

THE  CULTIVATION  OF  THE  TUNG  TREE. (CHINA  WOOD  OIL)  IN  THE  UNITED  STATES • 
Oil  Paint  Drug  Roptr.  p. 3d- (Nov.  18,  1912);  Paint  Mfrs.  assoc.  U.  S. 
Bull.  33_,  4-19  (1912);  Expt.  Sta.  Rec .  30,  535  (1914)  (abstract), 
iua  account  of  the  experiments  of  the  Bur«  Plant  Indus,  of  U.  S. 
'i  ;     Dept.  pfrAgr*  %n  the  introduction  of  Aleurites  fordii. 

Falkenburg,  L.  B.,  Hill,  n,  H.,  and  <.olff,  Hans 

SOME  OBSERVATIONS  ON  THE  POLYMERIZATION  OF  STYRSNE  IN  THE  PRESENCE  OF  OILS 
J.  Am.  Oil  Chemists'      Soc.  28,  496-498  (1951). 

;   "Data  and  properties  of  products  obtained  by  polymerizing  styrene 
in  the  presence  of  drying  tung^  and  semi-drying  oils  have  been 

presented.    Evidence  is  given  showing  that  conjugation  in  an  oil  of 
peroxide  content  are  not  of  fundamental  importance  for  obtaining  homo- 
geneous products.    The  increasing  of  the  viscosity  of  the  oils  appears 
to  lead  to  the  formation  of  styrenated  products  of  higher  homogeneity." 
Summary  of  the  article. 

Fetrow,  W.  W. 

THREE  TUNG  OIL  CO-OPS  HELP  IN  EMERGENCY. 

News  for  Farmer  Co-op.  (U.  S.  Farm  Credit  Admin.)  18  (3),  7-8  (June  1951)* 
Bibliog.  of  ngr.  15,  .No.  71,  112,  (1951). 

Finl^y,  R.  H.  ' 

SOME  FaCTS  ABOUT  TUNG  OIL,. 

Rhodesia  Agr.  J.  31,  567-573  (1934)% 

Florida  Dept.  of  ^gr.  (Nathan  Mayo,  Commissioner ) 

TUNG  OIL.    ONE  OF  FLORIDA'S  GREATEST  POTENTIAL  RESOURCES. 
Florida  Dept.  Agr.  Bull.  New  Series  24  pp.  May,  1942» 

A  general  report  by  B.  F.  Williamson  on  the  tung  tree  and  tung  oil 
with  sections  on  origin,  botany,  history,  introduction  into  the  U.  S.# 
climatic  requirements,  soil,  nursery  practice,  selection  of  site  for 
grove,  fertilization,  cov^r  crops,  topworking,  harvesting,  and  oil  removal 
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Fonrobert,  Ewald 

WOOD  OIL.    SOURCE,  EXTRACTION,  TRADE,  PROPERTIES,  CHEMISTRY,  TESTING 
•  AND  USES  * 
Stutt^cu-x,  1951,  560  pp.  * 

Contains  128  illustrations,  51  tables,  bibliography,  patent  and 
subject  index o 

Fritz,  Felix 

SPECIFIC  GRAVITY  OF  LINSEED  OIL  AT  nIGHER  TEMPERATURES. 
Farbe  u.  Lack  1928,  474  *;  C .A.  23,  531  (1929), 

"The  temp,  coeffs.  of  the  sp.  gr.  of  linseed  oil  between  2298° 
and  170°,  226°  and  243°  were  0.0006707,  0,0006857  and  0,0006877 
/sicj,  respc;  of  tung  oil  oetween  23,26  and  200°,  0*000678  and  of 
linseed  fatty  acids  between  23°  and  160°,  0*0006806*    Comparison  with 
older  data  in  the  literature  is  made."  From  C.  A. 

Fritz,  Felix 

WOOD  OIL  AND  SIMILAR.  DRYING  OILS,    A  COMPREHENSIVE  PRESENTATION  OF 
ITS  PROPERTIES  AND  USES. 
Berlin,  1951,  300  pp.  (?)  * 

Contains  10  illustrations,  tables, 

Gaines,  J.  P,  «. 

USE  OF  ANHYDROUS  AMMONIA  REDUCES  TUNG  PRODUCTION  COSTS. 

Mississippi  Agr.  Expt,  St a*  Inform,  Sheet  462,  2  pp.  (Apr.  1951); 

Bibliog,  of  Agr.  15,  No.  74,875  (1951). 

Gaines,  J.  P. 

USE  OF  ANHYDROUS  AMMONIA  FOR  TUNG  TREES  ECONOMICAL. 

Mississippi  Farm  Res «  /Hiss .  St a./  14  (4),  3  (Apr.,  1951);  Bibliog. 

of  Agr.  15_,  No.  62,231  (1951)'. 

Garoglio,  P.  G. 

TECHNOLOGY  OF  VEGETABLE  OILS  WITH  SPECIAL  REFERENCE  TO  OLIVE  OIL: 
I.     GENERAL  TECHNOLOGY  OF  VEGETABLE  OILS  *ND  FATS . 
Universidad  Nacional  de  Cuyo,  Mendoza,  Republica  Argentina,  1950* 
1284  pp,  (in  Spanish).     (review  by  K.  S.  Markley,  Chem.  Eng.  News 
29,  4884  (1951).  .  ... 

This  is  the  most  comprehensive  book  on  fats  and  oils  ever  publishe 
in  Spanish e    Methods  and  equipment  -for-  extracting,  processing,  and 
analyzing  oils  are  described  in  detail,    Some  trade  statistics  are 
included. 

For  tung  oil,  trade  statistics  are  given  for  the  years  1934-1948, 
China  is  the  leading  producer  of-  the  oil  with  production  increasing  in 
the  United  States,  Argentina,  Brazil  and  -Paraguay.    Chap.  14  describes 
cultural  practices  and  the  characteristics  of  the  tung  tree  and  the 
fruit*    Elsewhere  are  described  oil  expressing  and  processing  methods, 
'chemical  and  physical  constants  of  the  oil,  its  chemical  reactions 
and  ''numerous  us^es . 
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GarshteTh,  L.  A. 

COWERS  I  OK  OF  SUBSTANCES  IN  TUNG  OIL  TREE  SEEDS  DURING  GERMINATION. 
Akaci.  Nauk  SSSR.  Dok.  _72,  10lJl-lO'J4  (June  21,  ID5u)  (in  Russian)*; 
Bibliog.  of  xigr.  15,  No.  1,004  (1951). 

Gilbert,  S.  G, 

A  BIOCHEMICAL  BASIS  FOR  COPPER -NITROGEN  BALANCE  IS  TUNG  . 
Plant  Physiol.  26,  398-406  (1951), 

"A  partial  isolation  of  protein  was  made  from  leaves  of  normal  and 
of  copper  deficient  tung  trees.    More  protein  was  obtained  per  unit 
weight  from  copper-deficient  loaves  than  from  normal  leaves.  This 
conf irmos  previous  work  ill  which  nitrogen  content  was  used  as  an 
index  of  protein  content.    The  proteins  were  analyzed  for  amino  acid 
content  by  paper  chromatography.    Thirteen  amino  acids  were  identified 
in  leaf  .proteins.  ...  the  proteins  isolated  from  normal  and  deficient 
leaves  were  not  widely  different  chemically. 

Preliminary  data' indicate  that  tung  roots  accumulate  copper  in 
direct  relation  to  the  copper  supply  and  perhaps  independently  of 
the  nitrogen  supply.    However,,  the  nitrogen  supply  t  o  the  pi  tint  has 
an  important  off cot  in  controlling  the  copper  content  of  the  leaves. 

It  is  suggested  that  copper  deficiency  does  aot  directly  influence 
nitrogen  metabolism  or  syne  thesis*    The  nitrogen  supply  to  the  plant, 
however*/  Influences  copper  metabolism  by  inactivation  of  copper  ions 
by  protein  ions.    The  mass-action  principle  is  considered  to  be  a 
probable  basis  of  thti  copper -nitrogen  balance  required  in  fertilization 
of  young  trees,."    From  the  summary. 

Gilbert,  6..  GVJ  and  Gropp,  C.  M. 

THE  BETERM1NAT  ION  OF  I  HE  OIL  CONTENT  OF  GROUND  TUNG  FRUIT.-.'  ■ 
•  .  .         o.  Am*  Oil  Chemists'  Sec.  28,  415  *416  (1961). 

11  The  Hamilton-Gilbert  method  for  oil  determination  aas  been 
adapted  to  the  method  of  grinding  and  extracting  whole  tung  fruit.  A 
sample  of  100  fruit  Is  ground  in  a  Wiley  mill  with  sharp  blades. 
A  10-gia.  portion  is  then  ^extracted  in  a  waring  Blend  or  and  oil 
determined  by  the  procedure  previously  described  or  a  modification 
herein  described.    To  approximate  closely  the  values  that  would 
be  obtained  by  th    strictly  accurate  but  more  laborous  method  of  . 
separating  kernels  from  hull  and  shell  and  extracting  the  t  kerne  Is  only 
(component  method),  a  correction  is  required  for  non-oil  substances 
extracted  from  the  hull  and  for  factors  such  as  adsorption  of  the 
o  il       ori  particles  of,  hull  and  decreased  efficiency  of  extraction  of 
the  kernel  oil  in  the  presence  of  ground  hull  and  shell.    This  correc- 
tion factor  is  not  constant  throughout  the  whole  range  in  oil 
content  found  in  ,h  ole  tung  fruits,  mid  the  best  estimate  of  true 
tung  oil  content  is  obtained  by  the  formula!    Estimated  component 
value  -  0*8958  (value  by  whole  fruit  method)  +1,37. 

The  uso  of  a  regression  equation  such  as  that  above  in  relating 
result.1-'  of  two  empirical  chemical  methods  is  "believed  to  be  of  very 
general  application.    The  specific  formula  h«re  arrived  at  v/as  deter- 
mined from  97  samples  of  air  dry  fruit  ranging  in  oil  content  from  16.0 
to  25.0,    It  is  not  recoiamended  for  use  with  commercial  samples  of  tung 
.fruit,  which  vary  widuly  in  moisture  content  and  usually  range  from 
10,0  to  20,0  in  oil  content  until  adequate  tests  with  such  samples  have 
been  made,"    From  the  luminary  of  the  article. 
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Golderih.il  1,  R. 

WRINKLE  FINISHES  * 

;  Org.  Finishing  12  (7),  6  (1951)*;  J.  Mia.,  Oil  Chemists'  Joe.  28_,  450 

(1951)  (abstract"]". 

"Modern  wrinkle  finishes  are  based  on  trie  use  of  drying  oils  end 
alkyds  while  the  early  finishes  were  eased  on  tung  oil  and  linseed 
oil.     The  wrinkling  is  considered  to  result  from  ehe  rapid  oxidation 
of  the  surface  causing  an  expansion  of  the  top  surface  which  in  turn 
results  in  ruptures  and  wrinkles.    The  udvantages,   methods  of  evaluating 
films,  methods  of  applying  films  and  problems  in  applying  the  films 
are  discussed."    From  J.  Am.  Oil  Chemists 'Soc . 

Gonzales,  G. 

ALEURTTSS  OIL  FROM  MADAGASCAR* 

Peintures,  pigments,  verhis  27  (2),  101-4  (1951)*;  Oleagineux  6_  (5), 
323  (May  1951)  (abstract ) ;  Fette  u»-  'tie  if  en  53,  297  U9°l  Aaostr  _xt) . 

"Aleurites  oil  oi'  Madagascar  is  a  pure-  oil,  superior  to  China  wood 
oil  which  it  can  replace  perfectly  if  oriv.  adds  to.  it  •;.  small  quantity 
of  linseed  oil."  Translated  from  Oleagineux. 
« 

Hems  ley,  ail'.  B« 

REVISION  OF  THE  SYNONYMY  OF  THE  SPECIES  OF  ALEURITES . 

Royal  Botan.  Gardens,  Kew,IBull.  Misc.  Inform.  1906  ,  119-121. 

Hafeli,  J.  M. 

THE  USE  OF  DRYING  OILS  III  GLSCRESINGUS  VARNISHES. 

Can.  Paint  &  Varnish  Mag.  25  (9),  34  (1951)*;  J.  iim.  Oil  Chemists1  Soc, 
28_,  527  (1951). 

"Discusses  the  use  of  linseed,  tung,  perilla,  soybean,  fish, 
oiticicafl  and  dehydrated   castor  oils  in  the  manufacture  of  varnishes." 
From  J.  Am.  Oil  Chemists'  Soc, 

Hendrickx,  F.  L. 

THE  CULTURE  OF  ALEURITES  IN  NYAS ALAND* 

Cong,  mternatl.  des  Indus,  x^gr.  Rap.  _6  (i),  504  ( 1950)  (Sumiaary) 
(in  French)*;  Bibliog.  of  .agr.  _15,  No.  27,774  (1951). 

Hermann,  F.  J»,  Talen,  H.  ana  Scheffer,  G.  J. 

THE  INFLUENCE  OF  OZONE  ON  PaINT  VEHICLES  uMB  SOME  OTHER  MACRO-MOLECULAR 
•  *  PRODUCTS « 

Centraal  Inst,  ruateriaal  Onderzoek  Afdel.  Verf.  Circ.  No*  66  25pp. 
(195C)*,  J.  Aia.  Oil  Chemists '    Soc*/     26,  323  (1951).    C.  a.  45, 
3610  (1951). 

"Films  of  sturid  oil-ph'enolic  varnish,  tung  Oxl-phenolic  varnish, 
alkyd  varnish,  nitro  cellulose  containing  maleic  resin,  castor  oil 
and  dibutyl  phthainte,  rubber,  ueoprene,  hydrochlorihated  rubber, 
polyethylene  and  polyvinyl  chloride  acetate  were  stretched  and 
exposed  to  ozone.    Rubber,  neoprerre,  and  hydrochlorinated  rubber  cracked; 
the  others  did  not.    The  stand  oil  varnish  and  tung  oil -phenolic 
varnish  increased  in  tensile.     Ozone  causae  cracks  only  in  those 
stretched  samples  Which  possessed  elastic  properties  and  unsaturated 
carbon  to  carbon  double  bonds."    From  J.  hm.  Oil  Chemists'  Soc. 
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Hess,  P.  S.,  and  O'nuro,  G'.  A. 

COMPARATIVE.  BULK  OXIDATION  01'  DRYING  AND  NONDRYING  OILS. 

Paint.  &  -Varnish  Production  51  (4),  19-26  (1951)*;  C.  a,  45,  7361-7562 

(1951).- 

"Not  only  cornpn.  differences  but  the  variables  encountered  in  pro- 
4  ces si ng  .ru  of  importance.    The-  effects  of,  air  flow,  agitation,  and 

temp,  on  oil  oxidation'  are  reviewed.'   After  the  induction  periods,  both 
increased  air  flow  and  increased' agitation  give  increased  bodying  rates* 
While  the  oxypolymeri zation  rate  of  raw  linseed  oil  increases  with 
increase  in  temp,  from  84°  to  200°  peroxide. and  die no  values  are    '  » 
higher  at  the  lower  reaction  temps.     Under  .identical  processing 
conditions,  viscosity  increase  varies  directly  with  the  unsatn.  of  the 
fatty  acids  involved.    The  rate  of  viscosity  increase  of  conjugated 
oils  upon  oxidation  is "hot  necessarily  faster  than  that  of  other 
drying  oils.    From  the' data  developed  it  is  suggested  that  the  linolenic 
and  linoleic  segments  of  an  oil  mol.  behave  similarly  when  oxidized 
in  bulk  and  that  there  are  differences  in  oxidation  behavior  for 
oleic,  elaeostearic,  and  9, 11-linoleic  constituent's."  -  From'  C.  A. 

Hewitt,  D,  II. 

STYRSNB  COPOLYMERS  IN  SURFACE  COATINGS, 

J.  Oil  Colour  Che'm.  iissoc.  _29,  109-128  (1946)*;  C,  a,  40,  5933  (1946), 

"Various  compns,  of  styrene  copolymerized  'with  different  drying- 
oil  polymers  are  described  for  use  as  varnish  resins.'  The  standard 
formulation  us_-d  was  (by'wt,)*  25  parts  drying  oil  polymer,  25  parts 
styrene  monomer,  mid  50  parts  solvent  (xylene)  *  *    When  raw  oiticica 
(ill)  and  raw  wood  oils   (ill)  were  substituted  in  place  of  I  ^castor 
oily  in  the  standard  formulation  and  reaction, the  reaction  *  *  jfehmc&f 
no  change  in  viscosity  for  15-20  hrs.;  but  after  a  certain  proportion 
of  styrene  reacted,  gelation  occurred,     immediately  prior  to  gelation, 
xhe  products  give  frosting  films..,*  *"    From  C.  a.    Reaction  mechanisms 
ore  discussed. 

Heywood,  C,  G. 

NYASALAND  WOOD  OIL. 

Soc .  BriU  Paint  Mfrs'.  Report  of  address  by  C.  G.  Heywood,  Apr.  13,  1948, 
pp. 3-6 . 

•  -  A  report  on  economic  aspects  of  the  production  of.  oil'  from  Aleurites 
montana  in  Nyasaland  and  on  the-  use  of  the  oils  of  Aleurite's  montana 
...ana  Aleurites  fordii  in  competition  -with  other  drying  oils, 

Hilditch,  T.  P.,  ana  Monde lowitz,  A. 

THE  COMPONENT  FAIT  x'  ACIDS  AND  GLYCERIDES  OF  TUNG  OIL, 
J.  Sci,  Food  Agr .  _2,  548-556  (1951). 

"The  component  acids- and  glycerides  of  several  specimens  of'tung"  oils 
have  been  investigated t     Oils- of  both,  .aleurites  fordii  and  A.  mont ana 
species  were  included  and  one  oil  from  authentic  A.  montana  nuts 
contained  as  high  (78>)  a  proportion  of  elaeostearic  aoid  as  that 
usually  associated  with  a.  fordii  oils,  although  a  Nyasaland  oil  of  the 
A.  Montana  type  contained  only  72;'o  of  elaeostearic  acid  in  its  total 
acias •    The  proportion  of  elaeostearic  acid  in  the  mixed  acids  of  the 
oils  examined  varied  between  72>o  and  82>,  but  it  is  considered  that 
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theso  differences  are  more  likely  to  be  due  to  environmental  than 
to  genetic  influences.     The  oil  of  lowest  (72y'o)  elaeostearic  acid 
content  contained  23/°  of  trielaeostearin,  Q7%  of  dielaeostearic  and 
10$  of  monoelaeostearic  glycerides;    the  difference  ixi  constituent 
glycerides  is  especially  pronounced  at  this  particular  range  of 
elaeostearic  acid  content,  owing  to  the  normal  effect  of  the  'rule 
of  even  distribution.'    The  validity  of  heat-gelation  tests  for 
adulteration  of  tung  oils  is  critically  discussed/''  From  the  summary < 


Hor  P.  Y. 


IMPROVEMENT  IN  CHINA'S  TUNG  OIL  TR^DS  ^HD  NEED  FOR  FURTHER  DEVELOPMENT, 
Chinese  Econ.  J.  18,  145-151  (1936) j 


Hon,  H.  C. 

GENUS  ^LSURITSS  IN  H'tfANTUNG  AND  MAN  GST. 
Lignan  Sci.  J,  18*  303-327,  513-524  (1929). 

Holmes,  R.  L.,  Liner,  J.  C . ,  and  McKinney,  R.  S. 

THE  DETERMINATION  OF  MOISTURE  IN  TUNG  FRUIT. 
Proc,  iime  Tung  uil  .n.ssoc.  1951,  18-26. 

.  "Six  methods  for  determining  moisture  in  tung  fruit  'and  seeds  were 
investigated  and  the  results  of  moisture  determinations  by  the  various 
methods  compared.    The  highest  values,  and  probably  thest  most  nearly 
.correct,  were  obtained  by  drying  the  ground  tung  fruit  in  the  vacuum 
oven  at  101°C.  for  2.5  hours  under  12  mm.  pressure,  and  by  the  Karl 
■  Fisher  titration  method.     In  using  the  Karl  Fisher  method  on  tung 
products,  the  sample  must  be  digested  in  methanol  at  60°  C.  Somewhat 
lower  moisture  values  were  obtained  by  the  forced  draft  oven  and 
toluene-distillation  'methods.    The  results  obtained  in  the  forced 
draft  oven  method  we're  low  because  of  oxidation  of  the  oil  in  the 
samp]es0     For  routine  analysis,  heating  in  a  hot  air  blower  for  15 
minutes  at  260°F.   (12  6.7°C.)  and  adding  a  correction  of  1.35^  gives 
sufficiently  accurate  values  for  factory  control  purposes.     The  meter 
for  measuring  radio  frequency  impodence  did  not  have  a  wide  enough 
range  to  include  many  samples  encountered."    Abstract  prepared  by  the 
authors •  ( 

Hooker,  u,  J. 

.    ICONES  PLaNTARUM,  OR  FIGURES  WITH  BRIEF  DESCRIPTIVE  CHARACTERS  *ND 

REMARKS  OF  THE  NE;.  OR  RARE  PLANTS  SELECTED  FROM  THE  AUTHOR'S  HERBARIUM. 
Longmans,   etc.,  London.  Vol.  aaIa,  p.  2801-02  (1906). 

Reported  to  contain  section  on  Hemsley's  taxonomy  of  .rJuurites 
species » 


Hornby,        J.  w»,  and  Cormack,  A;  b, 

THE  TUNG  OR  MU-OIL  TREE  IN  NY^SALAND . 
""Nyasaland,  Agron.  Str.  Bull  4,  11  pp. (1937). 
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Houstou,  James,  Cotton,  it.  G. ,  Kon,  S.  K>,  -and  Moore,  ■Thomas 

SPECTROSCOPIC  CHANGES  IN  FAT  ACIDS •    IV,  ACIDS  FROM  SPECIMENS  OF"  " 
BUTTERFAT  FROM  COTS  UNDER  DIFFERENT  NUTRITIONAL  TREATMENTS. 
Biochem,  J.  33,  1626-1629  (1939)*;  C*  A.  34,  2896  (1940). 

"Fractions  of  the  mixed  fat  acids  obtai-ned  by  high-vacuum  distn. 
of  the  butterfat  of  cows  at  pasture  showed  spectroscopic  absorption 
at  230  ih/m    *  *  *  Tung  oil  was  poorly  tolerated  by  cows,  but  small 
doses  resulted  in  the  appearance  of  absorption  at  270  mu  in  the  butter 
acids  at  an  intensity  suggesting  the  inclusion  of  about  0.5$  of 
unchanged  eleostearic  acid.    There  was  no  evidence  of  increased 
absorption  at  23u  mi  <  reported  in  the  rat  and  ben  when  givenntung  oil." 
From  C •  A. 

Huang,  P.  L« 

DECOMPOSITION  OF  TUNG  OIL  BY  RICINUb  LIPASE* 

J,  Chinese  Chem.  Soc .  18,  95-102  (1951)*;  C.  a.  45,  B7&Q  (1951).      '  1 
"The  decompn.  of  tung  oil  by  ricinus  lipase  at  37°  to  glycerol  and 
fatty  acids  has  been  studied.     The  optimum  compn.  of  the  reaction 
mixture  is   (by  wt . ) »  tung  oil  loG,  ground  castor  bean  15-20,  water 
80-100,  H2SO4  0,3-0.4,  1JU1SO4  0.2.    The  initial  rate  of  decompn.  is 
directly  proportional  to  the  amt.  of  ricinus  lipase  present,  and  the 
length  of  the  induction  period  is  inversely  proportional  to  it*  On 
pyrolysis  at  450°  in  the  presence  of  0.5/c  Aid  •  ,  180  g.  crude  fatty 
aoids  obtained  by  the  decompn.  of  tung  oil  yield:  gasoline  (60-200°) 
20  cc,  korosine  (200-275°)  40  cc,  gas  oil  (275-350°)  33  cc, 
lubricating  oil  (>350°)  20  cc From  G-.  A. 

Ivonov,  S,  M.,  and  Ivanova,  B.  1, 

EFFECT  OF  FUNCTIONAL  DISEASES  OF  TUNG  OIL  IREES  ON  THEIR  RESISTANCE  TO 
HIGH  AND  L01  TEMPERATURES  • 

Akad.  Nauk  SSSR.  Dok.  72_,  1163-1165  (June  21,  1950)  (in  Russian)*;*  " 
Bibliog.  of  Agr.  15,  No.  829  (1951). 

Jamieson,  G.  o.  and  Rose,  i'V .  G. 

,  SEED  OIL  OF  GARCIA  NUTANS . 
Oil  &  Soap  20,  202-203  (1943);  C.  A.- 38,  273-274  (1944);  Biol. 
Abstracts  18,  No.  3,451  (1944). 

The  principal  constituent  acid  is    G  -eleostearic  acid.  "  * 

Jezek,  ,R.  E.  *  ,.      *  ••       v.v  >  "      •  • 

TRANSPLANTING  TUNG  TREES  FROM  NURSERY  TO  FIELD. 

Tung  World  6  (2),  6-7  (June/July;  1951);       ■  v  -'v 

A  tractor  mounted  tree  digger  and  a  tractor  powered  post  hole 
auger  are  described.    These  greatly  reduce  the  labor  required  for 
transplanting  tung  trees,, 
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Jordan,  L.  a.  (with  D.  L.  Aiinand,  F.        Burmann,  C.  G.  Heywood,  G.  u.  Mashford, 
C.  0.  Morlsy,  and  C.  Sii'.  A.  Mundy»)  . 

OILS  FOR  THE  PAINT  INDUSTRY. 

Research  assoc.  of.  Brat*,  .Paint,  Colour  and  Varnish  Mfrs.,  Teddington, 
Middlesex,  England.  1951.  264  pp. 

A  report  on  the  origins,  characteristics,  evaluation  end  uses  of 
drying  and  near-drying  oils  including  technical  investigations  carried 
out  at  the  Paint  Research  Station  over  a  number  of  years.  Material 
pertaining  to  tung  oil  includes  the  following  r    a  discussion  and 
tabulation  of  the  properties  and  constants  of  tung  and  montana  tung 
oils,  a  description  of  preparation  and  properties  of  blends  and 
stand  oils  containing  tung  oil  and  wither  soybean  oil  or  rubber  seed 
oil,  and  a  report  by  C .  C.  Mobster  on  the  production  of  tung  oil  in 
Nyas aland. 

Kaufmann,  H.  P.,  and  nans en-Schmidt ,  E. 

CONTRIBUTION  TO  THE  THEORY  OF  FAL1  EAR  DSN  IN  G.  . 
Ber.  60,  50-7  (1927). 

The  thiocyanogen  valve  is  used,  for  calculating  the  eleostearic 
acid  content  of  tung  oil.     ,  •       \-      -  .  , 

Kilby,  *Sil .  VI. 

TUNG  AND  COMPLEMENTARY  CROPS. 

Proc.  Am.  Tung  Oil  .assoc.  1951,  16-17;  Am.  Tung  Nsws  2_  (8),  4-5.(1951). 

The  production  of  complementary  crops  in  tung  orchards  is  often 
desirable.    Potatoes,  corn,  cotton  or  other  "row  crops"  may  be  raised 
in  newly  planted  orchards.     The  raising  of  cover  crops,  the  grazing 
of  cattle  end  sheep,  and  use  as  poultry  range  may  be  profitable  in 
older  orchards. 

King,  G.  E.  . 

marketing  tung  nuts  and  tung  oil  in  Louisiana. 

Louisiana  Agr.  Expt.  ota.  Mimeog.  Giro.  125,  40  pp.   (July  1951). 

An  economic  study  covering  (l)  the  development  of  the  La.  tung 
ixidustry,   (2)  farm  marketing  practices,  costs  and  returns  and  (3) 
-  milling  facilities  in  La. 

King,  G.  E. 


TUNG  OILs    SUPPLY,  UTILIZATION,  PRICE. 

Louisiana  Agr.  Expt.  Sta.  Mimeog.  Circ.  126,  41  pp.  (July  1951).. 

at  economic  .^tudy  covering  (l)  imports,   (2)  domestic  production  of 
tung  oil,         uses,   (4)  importance  in  comparison  with  linseed,  castor, 
soybean  and  fish  oils,   (5)  relation  between  tung  oil  and  tung  nut 
prices,   (6)  relationship  between  imports  and  tung  oil  prices,  and 
(7)  effect  of  prioe  upon  consumption  of  tung  and  competing  oils. 

Kiser,  E.  B«,   and  Coulliette,  J.  H. 

RACE  OF  EROSION,  HARDNESS  AND  ^BRaSION  RESISTANCE  OF  DRYING  OIL  FILMS* 
Paint,  Oil  Chem.  Rev.  114  (24),   10,  12-14,  38,  40,  42-43  (Nov.  22,  1951) 

Films  of  a  number  of  pure  compounds  and  industrial  products  were 
cast  on  glass,   dried,  examined  and  given  an  accelerated  weathering 
test  in  a  i/deatherometer •    The  materials  used  in  some  or  all  of  the  tests 
included:    tri-  a-eleostearin,  pentaerythritol  a -eleostearate,  short 
oil  alkyd-eleostearic,  long  oil  alkyd-eleost^aric,  and  analogous 
compounds  of  oleic,  linoleic  and  linolenic  acids.    The  results  are 
presented  in  tables  and  graphs. 
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Klykken,  0. 

ALEURITES  /GAWIMWJI  TREE  AND  TUNG  OIL  IREe7« 

Tidsskr*  Norske  Lundbruk  57_,  227-233  (July/Aug.  1950)  (in  Norwegian)*; 

Bibliog.  of  Agr.  15,  19,907  (1951), 

Rolb,  R.  M« 

TUNG  CRCH^DS.    THE  OIL  WELLS  OF  THE  SOUTH..  ., 

Sex.  Studies  St.  Bonuventure  Col.  School  of  Sci.  11  (4),  3-4,  27 
(June  1943). 

Koppel  ,  C  •  Van  do 

IS  THERE  .a  FUTURE  FOR  CHINESE  WOOD  OIL  CULTURE  IN  THE  NET  HER  LAND  E.tiST 
INDIES? 

Ind,  Mercuur.  60  (4),  45-47  (1937)*J  bull.  Imp.  Inst.  35,  256  (1937). 

"it  review  of  the  position  of  production  of  tung  oil  in  various 
countries  and  a  discussion  as  to  the  possibilities  of  the  tree  for 
the  Nether land  East  Indies."    From  Bull.  Imp.  Indust, 

Kronstein,  A* 

FATTY  OILS  IN  THE  LIGHT  OF  IviESOMORFHOUS  POLYMERIZATION.' 

Ber.-49,  722-32  (1916);  J.  Chem.  Soc .  110,  I,  462-3(1916);  Chem.Zentr.1916 

I,  1046,  C.  -A.  10,  2721  (.1916).  . 

"When  castor  oil  is  heated,  a  certain  amt.  of  heptaldehyde  dists, 
over  and  the  residue  suddenly  becomes  gelatinous,  vb.  ere  as  most  other 
fatty  oils  can  be  dist.  almost  to  the  last  drop.    Wood  oil,  however, 
■becomes  gelatinous  almost  as  soon  as  it  is  heated,    These  phenomena 
are  explained  in  terms  of  K's  idea  of  mesomorphous  polymerization.  All 
the  fatty  oils  are  regarded  as  mixta*  of  glycerides  which  can  undergo 
mesomorphous  polymerization,  with  others  which. do  not  polymerize  on 
*  heating.    The  presence  of  the  latter  does  not  hinder  the  formation  of 

intermediate-  polyraerides  of  the  former,  but  does  influence,  and  may 
entirely  prevent,  the  full  extension  of  the  process  to  the  production 
of  gelatinous  substances.    A  mixt.  which  does  not  actually  coagulate 
•    will  however,  thicken,  owing  to  the  formation  of  the  intermediate 

products,  and  it  may  be  made  into  a  coagulable  mixt.  by  adding  enough 
of  an  oil  which  doos  polymerize  readily,  or  by  removing  enough  of  the 
non-polymerizing  portions  by  vacuum  distn.    The  latter  point  has  a 
practical  application,  for  the  distn.  no.  viz.,  the  %'.  of  an  oil 
which  must  be  removed  by  vacuum  dis tn. . before  the  residue  coagulates, 
i.  e#  before  the  distn.  ceases,  is  characteristic  for  different  oils* 
The  following  examples  are  given*    Drying  oils:    wood,  0;  linseed,  16#4; 
peri  11a,  18.5;  hemp,  20.5;  nut,  24;  poppy,  24.5;  sunflower,  25* 
Semi drying  oilss     soybean,  25.4;  almond,  33;  cotton,  33.6;  maize,  25.5; 
sesame,  42.5;  rape,  35.6.    Non-drying  oils:  castor,  48;  earth  nut,  53; 
olive,  54$«    The  connection  between  the  drying  capacity  and  the 
polymerization  is  discussed.     The  depolymerization  of  a  mesomorphous 
polymeride  is  difficult  and  proceeds  only  as  far  as  the  intermediate 
polyraerides.     In  the  case  of  the  oils  this  can  be.  done  only  by 
allowing  the  gelatinous,  mass  to  cool  completely  before  heating  it 
again;  it  then  changes  into  a  viscous  liquid  which  remains  liquid  on 
cooling,  or  regelatinizes  if  heated  sufficiently;  i.e.,  the  intermediate 
polyraerides  are  present  in  it."    From  C.  4» 


-688- 


Kronstein,  Max  .  . 

FILM  FORMING  MATERIALS  INVESTIGATION.     ON  CATALYTIC  SOLIDIFICATION. 
Paint  &  Varnish  Production  3_1  (5),  17-21  (1951)*;  J.  Am.  Oil  Chemists1 
Soc.  28,  323  (1951);  C.  A,  £5,  7363  (1951). 

"Tung  oil  was  treated  with  -various  concentrations  of  anhydrous  ferric 
chloride  dissolved  in  tricresyl  phosphate.    At  room  temperature,  the  . 
gelation  time  decreased  rapidly  with  increased  cpncentration  of  ferric 
chloride,     increased  temperature  also  decreased  the  gelation  time9  at 
50°  gelation  occurred  in  5-6  minutes  while  it  occurred  in  200  minutes 
at  room  temperature.    Ferric  chloride  does  not  enter  the  gel.  Other 
drying  oils  which  are  brought  near  the  gelation  point  by  heating  are ■ 
not  affected  by  ferric  chloride.     Other  metallic  halides  have  a  similar 
effect  on  tung  oil.    i/iihen  heat  gelled  tung  oil  is  exposed  to 
allyl  mercaptan  of  diallyl  sulfide  reaction  occurs  and  sulfur  is  found 
in  the  product.    A  similar  treatment  with  different  trichlorosilanes 
showed  that  combination  occurred  to  yield  silicon-containing  products." 
From  J.  Am.  Oil  Chemists'  Soc.... 

Kronstein,  Max 

FILM  FORMING  MATERIALS  INVESTIGATION.     OK  THE  SOLID  STATE:* 
Paint  .&  Varnish  Production        .  31  (4),  8-12(1951)*.;  J.  Am.  Oil  Chemists' 
'  *Soc.  28,"  283  (1951).    C.  A,  45*  .7363  (1951) . 

"This  paper  extends  earlier  work  reported  on  the  study  of  the  physi- 
cal changes  taking  place  during  the  gelation  of  oils.    There  is  a 
characteristic  peak  formation  in  the  diffraction  X-ray  spectrum  of  a 
number  of  substances  as  they  approach  and  reach  the  solid  insoluble 
state.    These  materials  include  linseed  oil,  alkyds,  a  number  of  waxes, 
styrene  and  methyl  cellulose.     Linseed  oil  and  tung  oil  are  compared  on 
gelation.     Linseed  oil  forms  a  coherent  rubber-like  gel  while  tung  oil 
tends  to  form  a  considerable  amount  of  non-coherent  particles  o  This 
non-coherency  is  shown  in  tests  of  the  electrical  break  down  of  the 
film,    additional  heating  of  a  tung  oil  film  showed  breakdown  at  much 
lower  voltages  than  linseed  films  heated  the  same  time.    This  is  attri- 
buted to  discontinuity  of  the  tung  oil  film."    From  J.  Am*  Oil  Chemists' 
Soc. 

Lagasse,  F.  S. 

ZINC  DEFICIENCY  IN  TUNG  TREES. 

Proo.  Am.  Tung  Oil  assoc.  1951,  13-15. 

"In  Florida  zinc  deficiency  in  tung  orchards  has  been  known  since 
about  1930.     It  deforms  and  discolors  leaves,  causes  uneven  shoot 
growth,  dwarfs  trees  seriously,  reduces,  the  photosyjrbhe,tic  activity 
of  leaves,  and  lowers  yield  of  fruit  and  their  oil"  content.     It  has 
also  been  shown  that  a  high  zinc  supply,,  as  indicated  by  analysis  of 
leaves  sampled  in  .august,  increases  resistance  to  low  temperatures, 
provided  it  is  in  proper  balance  with  potassium.    Remedial  treatments 
employing  zinc  sulfate  are  given  for  zinc  deficiency  in  tung  nursery 
stock,  in  trees  newly  planted  in  the  orchard,  and  in  mature  trees." 
From  the  Summary  of  the  article. 


-689 


Lagasse,  F.  S.  /and  Staff7 

U.  3.  FIELD  LABORATORY  PCR  TUNG  INVESTIGATIONS,. 

Flu.  iigr,  Expt,  'Sta,  Ann,  Ropt.  1939-40,  97  (1940);  1944-45,  84-88 
(1945);  1948^49,:  109-111  (1949),  "  „  . 

A  review  of  investigations  on  the  analysis  of  tung  fruit,  storage 
of  hulled,  nuts,  selection  and  crossing  of  various  strains  of  Aleurites 
f  ordii,  fertilization,  mineral  deficiencies,  leaf  analyses  and  the 
correlation  of  leaf  composition  with  soil  composition  and  yield  of 
fruit*  •  • 

Langeron,  kauri ce 

,v'.     LE  GENRE  Aj^Utegg  FORST  (EUHiORBI A<$B)ES )  SYSTEMAX I0.UE-MA1 OMIE-EKARM.- 
COLQGIE. 

Paris,  Imprimerlc  de  la  Faculte  de  Medicine,  L.  Boyer,  1902,  p.  28-30, 
40-41, 

Lees,  L.  J. 

,  FUSED  COPALS  AND  G  OPAL  ENTERS  IN  THE  MANUFACTURE  OF  PRESERVE-CAN 

'  VARNISHES',  : 
Ind.  vernica  (Milan)  4_,  232  (1950)*;  J,  Am.  Oil  Chemists'  Soc.  23_, 
322  (1951);  C.  A.  45,  4059  (1951), 

"A  pasteurizable  varnish  v/ as  prepared  by  heating  100  Kg.  of  a 
copal  ester  (m,  40-41°)  and  125  Kg,  of  a  30  poise  stand  oil 
(25/75  wood  oil/linseed  oil)  at  285°  until  compatible,  adding  another 
125  Kg,  of  the  oil  and  heating  for  another  20  minutes  at,,  285°  or 
until  fully  compatible.     The  varnish  was  cooled  to  150°  and  2,5  Kg, 
Co,  (6/0)  linoleate  were  added,  and  180  Kg.  of  white  spirits  were  added 
to  reduce  the  viscosity  to  2.5  poises  (25°).  *  *  *"  From  J.  Am.  Oil 
Chemists  *  boc, 

Legros,  J. 

CULTIVATION  OF  ALEURITSS,  WOOD-OIL  TREES. 

Int.  Rev,  Agr.     26,  129T-160T;  183T-197T;  237T-251T.  (1935). 

Contains  a  general  account  of  the  various  species  of  Aleurites 
and  of  the  work  being  carried  out  in  various  countries, 

LeRoux,  J.  C. 

TUNG  OIL. 

Farming  S,  Africa  IS,  123-125.  (1941);  Bull,  Imp.  Inst.  39,  262 
(1941) (abstract). 

"Notes  on  experiences  with  the  cultivation  of  the  tree  in, the 
Union  and  possibilities  for  the  development  of  the  industry." 
From  Bull,  imp*  Inst.  ■ 

Levy,  P. 

CONTRIBUTION  TO  THE  STUDY  OF  ALEURITES  DRYING  OILS  USED  IN  INDUSTRY, 
Soc,  Ind.  de  Imprimerie,  Levallois-Perret,  1938.  62  p. 
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Li,  N,  C.  C,  and  Terry,  T .  D_.  .s  " 

DisLBcme  STUDIES*  IX.  STUDIES  WITri GASOLINE.  -:-  •• 

J.  Am.  Chem.  Soc.  70,  344-345  (1948);  C.  A.  42,  2485  (1948). 

Dipole  moments  are  given  for  tung  oil,  castor  oil,  etc,  in  -gasoline* 

Lipsky,  Roland  -  - 

OILS  AND  SYUTHE^TIG  RESINS  AS  HIGH -STRENGTH  DRIERS. 
Bull.  soc.  chim.  France  1951,  142-143;  C.  A.  45,  6396  (1951). 

"The  acid  chlorides  of  eleostearic  (I)  and  4-fc  etoeleostearic  acids 
dry  very  rapidly  in  the  absence  of  ordinary  driers.     Ihese  synthetic 
oils  are  suggested  as  driers  in  the  usual  sense.    Thus,  the  addn. 
of  20-25/o  of  I  to  castor  oil  \Z%  oleic  acid)  and  heating  for  1  hr.  at 
190°  produced  an  oil  with  10/o  oleic  acid  which  dried  without  drier 
in  20  hrs.    The  reaction  product  between  aniline  and  I  is  suggested 
as  a  synthetic  thermoplastic  resin."    From  C.  A. 


Long,  A. 


THE  CULTIVATION  OF  TUNG  (ALEURITES  FORDll)  IN  THE  mm  STATES. 
Indian  Forester  59,  560-571  (1933). 


Loon,  J.  van,  kooij,  L.  lilt and  Vermunt,"G.  *  . 

THE  HYDROGENS  I  ON  OF  CONJUGATED  SYbTEMS,  r  ART  ICULARLY  OF  CHINESE 
■uOOD  OIL.  ' 

Rec •  trav.  chim.  59,   1567-1575  (1950)  (in  English);  Fette  u.  Seifen 
53,-  292-3  (1951). 

"The  literature  on  the  hydrogenation  of  compounds  with  systems 
of-  conjugated  double  bonds  is  reviewed  in  connection  with  the  hydro- 
genation of  Chinese  wood  oil. 

However,  further  experiments  showed,  that  the  hydrogenation  of  this 
oil  is  a  more  complicated  reaction  than  was  previously  assumed,  for, 
besides,  addition  of  hydrogen,  shifting  of  the- double  bonds  also-  • 
takes  place* 

From  the  hydrogenation  results  and  observations  'made  *on  other  and 
similar  reactions,  an  attempt  was  made  to  explain,  why  this  migration 
of  the  double  bonds  occurs  in  this  way.  '  Obviously  the  system  of 
conjugated  double  bonds  in  elaeostearic  acid  does  not  invest  a  stable 
position  and  therefore  tries  to  take  a  more  stable  one  during  the  , 
reaction."    From  the  article. 


Lynch,  S  .  '  J . 

NOTES  ON  SOME  HBYtfSR  HARD-DRYING  VEGETABLE  OILS  t     FROivi  iiLEURlTES 

TRISPERMA  BLANCO  MP  GARCIA  NUTANS  ROM. 

Trou.  Fla.  State  nort.  boo.  57,  152-156  (1944). 

Garcia  nut c^ns  is  a  fast  drying  oil  containing  glycerides  of 
*  -  -    a -eleostearic  acid. 
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Maass,E.,  and  kernpf,  R. 

REPCRT  OK  THQ  RESULTS  OF  AN  INVESTIGATION  OF  »vHITE  PAJQffi  COATINGS  FOR 

1/iiBATBER  RESISTANCE  AND  PROTECTION  aGAINST  CORROSION. 

Korrosion  u.  Metallschutz  7,  <i37-242  (1931);*  C.  n.  26,  1605  (1932). 

feathering  tests  were  carried  out  for  1.5  yrs .  on  white;  paints 
applitd  over  base  coats  on  pine  boards,  plaster  and  iron  panels, 
iunoug  the  materials  tested  as  base  coats  wore  China  wood  oil  and  a 
composition  containing  "Olsparend"  litnopone,  linseed  oil  varnish  and 
China  wood  oil • 

McCarin,  L.  P.,  Cook,  vii.  8.,  and  Campboll,  C,  R. 

FACTORS  AFFECTING  TIMS  OF  INITIATION  AND  RATE  OP'  DEVELOPMENT  OF 
PISTILLATE  FLOrti&lS  OF  THE  TUNG  TREE • 

Proc.  Am.  boc .  Hort.  Sci,  3_9,  157-60  (1941);  Biol.  Abstracts  P7,  859, 
Abs.  No.  10,071  (1943) (no  abstract). 

iviacKee,  u.  E.- 

SLCv»"  INCREASE  IN  TUNG  OIL  PRODUCTION. 

Am.,  Paint  J.  24,  14,  16,  Id,  20  (Jan.  3,  1940);  C.  A.  34,  14  9  9  (1940). 

ivxackee,  L.  E. 

RBVIEw  OP  DOMES!  IC  TUNG*  OIL  INDUSTRY. 

Am.  Paint  J.  24,  21-2,  24  (Nov.  27,  1939)*;  C.  A.  34,  8.97  ,(.13.40). 

McKinney,  R.  S.  .  .... 

SOME  >0I'ES  ON  TUNG  OIL  RESEARCH.  : 

Flacs  (Fla,  Section,  Araer.  Chem.  ooc »)  Sept.  1947,  4,  G,  10.* 

McKinney,  R,  S. 

PRODUCTION  OF  FLORIDA  TUNG  OIL 

Florida  highways  2  (3),  8-10,   18-19  .(Feb.  1943) .  . 

McKinney,  R.  S.,  and  holmes,  R.  L.  ,  •  ,  ,  . 

THE  DOMESTIC  TUNG  .OIL  INDUSTRY, 

U.  S.  Dept.'  of  Agr*  Yok.,  "Crops  .in  Peace  .and  *\l  ar" t  1950-51,  564-591. 

A  general  review  with  emphasis  on  the  analysis  and  processing 
of  the  tung  fruit  and  the  extraction,  composition,  properties  and  uses 
of  the  oil. 

»  * 

«  .■  ,  .  , 

McKinney,  R*  -.3.    ••        •  .  4 

TUNG  INDUSTRY  BEGAN  50  YEARS  AGO. 

Tung  -wld  6  (4),  10-11,   16,  17,  19-20,  22  (Sept.  1951),  6  (5),  14-15 
(Oct.  1951)7  ,  - 

Mcft,    reviews  achievements  in  tuhg  research  accomplished  by  the 
Bur.  of  Agricultural  and  Industrial  Chemistry  from  1938-1951.  Investi- 
gations were  made  on  the  drying  and  storage  of  fruit  and  seeds, 
mechanical  expression . of  oil,  solvent  extraction... of  oil,  sampling 
and  analysis  of  fruit,  chemistry  of  tung  oil,  utilization  of  tung  oil 
in  paints  and  varnishes,  utilization  of  tung  pref.s  cake -meal,  and  the 
utilization  of  tung  hulls.    42  references. 


-692- 


Mc  Kinney,  R.  S* 

RESEARCH  INVESTIGATIONS  OF  U.  S.  TUNG  OIL  LABORATORIES. 

Cotton  Gin  and  Oil  Mill  Press  52  (12),   16,   18,  36,  33,  .40-42,  44 

(June  9,  1951). 

"This  article  reviews  briefly  the  development  of  the  American  tung 
oil  industry  and  the  contributions  of  the  U.  S.  Tung  Oil  laboratory 
from  1939  to  1950  that  led  to  solving  some  of  the  problems  facing 
a  new  industry  based  on  an  exotic  and  unknown  crop.    These  contri- 
butions embrace  the  whole  gamut  of  problems  from  harvested  fruit  to  the 
crude  oil  and  its  byproducts,  and  includu  drying,  storage,   and  analysis 
of  the  fruit;  hulling,  storage,  and  milling  of  the  seed;  analysis  and 
evaluation  of  the  oil;  analysis  and  utilization  of  byproducts,  and 
various  related  activities."    From  the  article. 

Mass  a,  Ivi. 

CHINESE  AND  JAPANESE  WOOD  OILS. 

Vernici  14,  325  (1938)*;  Ghem.  Zentr .  1959,  I,  4133 j  C.  A*  34,  8304 
(1940). 

"The  characteristics  of  various  seeds  from  China,  Japan,  Indo  • 
China  arid  Manila  and  the  consts.  of  the '  individual  oils  are  reported". 
From  C.  A. 

Mattos,  G.  W.  T.  .de 
TUNG  OIL. 

Gt.  Brit.  Colon.  Devlpmt.  Corp.  Colon.  Devi  pint.  1  (3),  12-13 
(Autumn,  1950)*;  Bibliog.  of  Agr.  15,  No.  16,886~(l95l) . 
Program  for  Nyasaland. 

Meadly,  G.  R*  i/if. 

THE  TUNG-OIL  TREE  (ALSURIT5S  FORDII,  Hemsl.) 
J.  Dept.  Agr.  W.i  Aust.  15,  253-257  (1938). 

Merrill,  S.,  Jr.,  and  Brown,  R.  T. 

INHERITANCE  OF  HEIGHT  OF  HEAD  IN  TUNG  TRESS", 

Proc.  Am,  See.  Sort.  Sci.  56,  185-190  (Dec,  1950)*;  Bibliog.  of  Agr. 
■•      15,  No*  43,690s  (1951). 

Merz,  0. 

THE  OPkQUE  DRYING  OF  CHINESE  mOOD  OIL. 

Criem.  Umschau  Fette,  0«le,  vJachse.u.  Harz  3_4,  45-49  (1927).. 

Meyer,  a.  C. 

TUNG  AND  -  ITS  OIL' INDUSTRY. 

Chacaras  e  Quintals  66,  217-218  (Aug*  15,  1942) (in  Portuguese)* 

Moore,  Thomas' 

SPECTROSCOPIC  CHANGES  IN  FAT  iiCIDS.    VI.     GENERAL . 
Biochem.  J.  33_,  1635-1638  (1939)*;  C.  A,  34,  2897  (1940). 

"Catalytic  reduction  of  tung  oil  caused  a  change  in  the  position 
of  the  absorption  max.  of  the  mixed  acids  from  270  to  230  mft,n  This 
finding  supports  the  conclusion  obtained  from  the  evidence  in 
vi  vo  *  *  * . "    Fr  om  C .  A. 
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Mowry,  Harold  .... 

THE  ROLE  OF  EXPERIMENT  STATIONS  IN  THE  DEVELOPMENT  OF  A  TUNG- OIL 
INDUSTRY, 

Farm  Chemurgic  Council  -'  Gulf  Coast  Chemurgic  Conference  and  lung 

Oil  Assoc.  of  America,   Oct.  20-21,   1936.    File  No.  69_,  164-167  (1936). 

Neff,  M*  S.,  and  O'Rourke,  E.  N,,  Jr. 

FACTORS  CONTRIBUTING  TO  SUPERIOR  GROWTH  Ml)  YIELD  OF  VASE-FORM  TYP^ 
TUNG  TREES.    '  •  • 

i^roc.  Am.  Soc.  Hort.  oci.  56,  181-184  (Dc,c,  1950)*;  Bibliog.  of  Agr. 
15,  No.  43,693  (1951). 

Neff,  M,  &.,  and  O'Rourke,  E.  N.,  Jr. 

FURTHER  STUDI3S  OF  FACTORS  AFFECTING  GRQh/TH  OF  NEWLY  PLANTED  TUNG 
TRUES .  ; 
Proc.  Ami  Soc.  Hort.  oci.  56,  191-196  (Dec.  1950)*;  Bibliog.  of  Agr. 
15,  No.  43,694  (1951). 

Neff,  M.  S,,  and  Potter,  G.  F. 

CRIMSON  CLOVER  IN  THE  /Fung/  CRCHiRD. 

Proc.  Am.  Tung  Oil  assoc.  1951,  10-12;  Tung    or  Id  6  (5),  12-13*  (Oct., 
*  1951). 

A  resoeding  strain  of  crimson  clover  has  proven  to  be  an  excellent 
green  manure  cover  crop  in  tung  orchards.  •   -         i .  . 

Nyas aland.  Dept.  of 'Agriculture 

aNNUaL  REPORT  OF  THE  TUNG  EXPERIMENTAL  STATION,  -  1943.- 
Z,omba,  16  pp,,1944. 


O'Connor,  R.  T.,  Heinz elman,  D.;C.,  Pack,  F.  C.  and  Planck,  R.  W... 

•A' METHOD  FOR  THE  DETERMINATION  OF  LINOLEIC  ACID  IN  MATERIALS  CONTAINING 
■  ELEOSTE-hRIC  aCID, 

'J.  Am.  Oil  Chemists1  Soc-.  (Manuscript  to  be  submitted  early  1952). 

O'Connor,  T .  H.  *  ■  - 

ADDRESS  ^TUNG  INDUSTRY/ 
•  Am.  lung  News  2  (?),  3,  7,  (1951). 

aq  economic  review, 

O'Rourke,  E.  N.,  Jr.,  and  Neff,  M.  S. 

•.     TEST  TREES  FOR  COLD  RESISTANCE.  ». . 

Tung  World  j6'  (3)  5,  15-14  (Aug.,  1951). 

A  report  on  efforts  by  the  Bureau  of  Plant  Industry,  Soils.,  and 
Agricultural  Engineering,  U«  S.  Department  of  Agriculture,  to  select 
•  and  breed' cold'  resistant  strains  of  tung  trees. 
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Pack,  F.  C .,  Planck,  R.  W.,  and  Dollear,  F.  G. 

DETERMINATION  OF  THE  TOT i^L  UNSATURiiTION  OF  TUNG  OIL  3Y  CATALYTIC 
H  YDR  0  GENAT  I  ON  • 

J.  tm.  Oil  Chemists'  boc.  29,  227-228  (1952). 

The  uso  of  catalytic  hydrogenation  as  a  quantitative  method  for 
the  measurement  of  total  unsaturation  in  tung  oil  and  related  products 
containing  conjugated  unsaturation,  has  been  investigated. 

The  apparatus,  which  comprises  essentially  a  gas  burette,  manometer, 
and  reaction  vessel,  is  relatively  simple,  is  constructed  entirely  of 
,  glass,  .and  employs  an  externally  mounted  magnetic  agitator..  The 
weighed  sample  and  platinum  catalyst  are  suspended  in  glacial  acetic 
acid  during  hydrogenation.     In  the  case  of  tung  oil  and  partially 
hydrogenated  tung  oil,  heating  of  the  reaction  vessel  is  necessary 
to  complete  the  hydrogenation. 

"Hydrogen  Iodine  Values"  representing  the  total  unsaturation  in 
domestic  and  impo.rted  tung  oils,  alpha-  and  beta-eleostearic  acids,, 
the  residual  unsaturation  in  partially  hydrogenated  tung  pils.,  and 
the  unsaturation  of  other  organic  materials  are  reportea.     Tung  oil 
and  eleostearic  acid  gave  "Hydrogen  Iodine  Values"  of,  approximately 
240  and  271,  respectively. 

analytical  hydrogenation  as  described,  Is  particularly  well  .suited 
for  the  determination  of  unsaturation  in  conjugated  systems.  , 

Perrot,  Emile,  and  Khouvine,  Yvonne  . 

THL,  ALEURITES  PRODUCERS  OF  DRYING  OILS  O^LbD  ",.00D  OILS". 

Trav,  Assoc*  "Colonies-Sciences",  Notice  No.  2,  50  pp.,  1926;.  Bull* 

Imp.  Inst,  2£,  96-97  t(1927). 

"This  pamphlet  is  written  with  the  object  of  encouraging  the  extension 
in  Indo-China  of  the;  cultivation  and  exploitation  of  ALeurite6  mo nt ana 
(abrasin),  one  of  the  two  trees  which  produce  the  Chinese  wood  oil 
of  commerce,    with  this  end  in  view,  the  authors  have  collected 
together  the  available  information  on  wood  oils,  especially  those 
coming  from  China.     A  botanical  description  and  an  account  o£  the 
geographical  distribution  are  given  of  the  three  trees  from  which 
wood  oil  is  derived,  A.  Fordii  (tung)  and  A.  raont ana  yielding  the 
Chinese  variety  and  a.  cordata  that  coming  from  Japan.     This  is  followed 
by  a  brief  outline  of  the  methods  in  vogue  in  China  for  the  preparation 
of  the  oil.     Other  sections  of  the  pamphlet  deal  with  the  chemical 
characters  and  composition  of  the  oils,  and  with  their  commercial 
utilisation  md  trade,     An  account  is  also  given  of  the  cultivation  . 
of   ^  Pordii  and  a<  mo ntana  in  China  and  Indo-China  arid  of  A«  Fordii 
in  the  United  States  of  .onerica."    From  Bull.  Imp.  Inst. 

Planck,  R.  w.  and  Pack,  F.  C.  .... 

CURRENT  RESEiiRCH  ON  TUNG  OIL  AT  THE  SOUTHERN  REGIONAL  RESEARCH  LABORA- 
TORY* 

Jrroc,  hza,  Tung  Oil  ^.ssoc.  1951 ,  28-31. 

Research  on  tung  oil  is  being  carried  out  on  the  modification  of 
tung  oil  by  hydrogenation  and  by  interesterif ication  with  other  drying 
oils.     In  ord^r  to  analyze  partially  hydrogenated  tung  oils  modifica- 
tions have  been  made  in  existing  methods  for  (l)  the  measurement  of 
total  unsaturation  by  quantitative  hydrogenation  and  (2)  the  spectro- 
photometric  determination  of  polyunsaturated  acids. 
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Measurements  of  specific  heats  from  r175°  to  76°  C. (-283.0  to 
168.8°  F.),  heats  of  fusion,  and  other  thermal  properties  were 
carried  out  on  both  normal  (alpha)  and  on  isomerized  (beta)  tung 
oils  to  furnish  thermodynamic  data  for  use  in  studying  the 
isomerization  reaction. 

Physical  and  chemical  constants  have  been  measured  on  a  variety 
of  domestic  and  imported  tung  oils* 

Abstracts  of  over  2800  tung  articles  and  patents  have  been 
»  compiled  into  a  bibliography  which  is  now  being  processed  and  will  soon 

be  available  for  distribution. 

Planck,  R.  W«.,  Pack,  F.  C.,  rieinzelmann,  D.  C.  and  O'Connor,  R.  T. 

FATTY  ACID  COMPOSITION  OF  PARTIALLY  HYDROGENATED  TUNG  OILS. 

J.  Am.  Oil  Chemists'  Soc.  (Manuscript  to  be  submitted  early  1952). 

Potter,  G.  F. 

•  S.EiaOTBD ...NURSERY  8T0CK  NECESSARY  FOk  GOOD  GRCHaRDS. 

Proc.  Am.  Tung  Oil  Assoc.  1951,  1-2;  Tung  World  6_  (5),  6  (Got*  1951), 

"Today  tung  growers  have  the  opportunity  of  developing  more 
uniform,  more  productive  orchards,  than  ever  before.     One  of  the 
essentials  ia:  planting  the  right  stock,  whicn  means  conscientiously 
*   .       following  thr'ee  rules;   (l)    Plant  only  seed  from  progeny-tested  parents. 
(2)  Use  first-generation  seed  if  available.     (0)  Select  the  stock  in 
the  nursery,  discarding  all  off-type  trees."    From  the  article* 

Potter,  G..  F. 

EFFECT  OF  LOW  TEMPERATURES  ON  TUNG  TREES  IN  LATE  19S0,  EARLY  1951. 
BUMPER  CROP  FOILED. 

Am,  Tung  News  2  (3),  8-10  (July,  1951). 

The  domestic  tung  crop  for  1951  will  be  low  because  cold  weather, 
occurring  in  November,  19,50,  and' in  Jan.  and  Feb.,  1951,  caused  exten- 
sive damage  to  blossom  buds. 

Potter,  G.  F. 

DR.  POTTER  TRACES  THE  HISTORY  OF  WORK  IN  LABORATORY  AND  FIELD. 
Tung  World  6  (4),  8-9,  23-26  (Sept.  1951).  .  , 

A  review  of  the  research  on  tung  culture  carried  out  by  the  U.  S. 
.  Department  of  Agriculture  from  1938  to  1951  with  a  bibliography  of  84 
articles  describing  the. results  of  that  research. 

Potter,  G.  F.  , 

POTTER  STRESSES  VaLUS  OF  SELECTED  NURSERY  STOCK. 
Am.  Tung  News  2  (6),  10,  14  (October,  1951). 

"Today  tung  growers  have  the  opportunity  of  developing  more  uniform, 
mqre  productive . or q bards  than. ever  before.     One  of  the  ^essentials  is 
planting  the  right  stock,  which  means  conscientiously.following  three 
rules:     (1)  x^lant  only  seed  from  progeny-tested  parents.'  (2)  Use  first- 
generation  seed  if  available.     (5)  Seleot  the . stock  in  the  nursery, 
discarding  all  off -type  trees,"    From  the  article. 

»  ■  ■» 

Potter,  G.  F. 

PRODUCTION  KEY  TO  SUCCESS. 

Tung  World  b,  (12),  10-11  (Apr,,  1951). 

"U.  S.  D.  A.  Authority  Tells  Florida  Group  Large  Yields  Moan  Profits 
to  Growers."  Sub-title. 
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Potter,  G.  F.,   and  Crane,  H.  L. 

PRACTICAL  FROST  PROTECTION  FOR  TUNG  ORCHARDS. 

Am.  Tung  News  _2  (4),. 4^5,  9-10  (Aug*  1951).;  Tung  World  6_  (3),  9-14 
(Aug.  1951). 

The  protection  of  tung  orchards  from  frost  damage  is  surveyed  with  a 
discussion  of  scientific  principles,  costs  and  limitations  inherent  in 
the  methods  which  .have  been  investigated.     The  authors  conclude  that 
"protection  of  tung  orchards  by  smoke  screens,  oil  burning  orchard 
heaters,  wind  machines,  or  othsr  mechanical  devices  is  not  practical* 
Conventional  type  planes  passing  swiftly  over  an  orcnard  can  not 
possibly  mix  upper  and  lower  layers  of  air  as  would  be  necessary  to 
reduce  frost  hazard  appreciably.    A  helicopter  passing  slowly  over  the 
trees  would  create  sufficient  downdraft  to  warm  the  lower  layers  of  air, 
but  the  costs  for  the  area  that  could  be  thus  protected  by  a  single 
machine  might  be  so  great  that  it  would  not  pay.    Ihe  most  practical 
methods  for. the  average  grower  are  to  locate  the  orchard  where  natural 
air  drainage  will,  allow  cold  air  to,  flow  away  and  draw  warmer  air 
from  above  to  replace  it.     Sometimes  the  nazard  in  establishing  orchards 
can  bo  decreased  -by  opening  up  passageways  through  headlands  to  permit 
the  cold  air  to  drain  .away.     It  is  also  advisable  to  take  advantage  of 
heat  stored  in  the  soil  and  to  fertilize  properly  to  make  the  trees 
and  blossoms  as  resistant  to  cold  as  possible."    From  the  article. 

Prasad,  J. 

■fJjJJRIIES  FOR  PI  I,  H^MSL. 

mdian  Forest  Records  (n.s.,  Silvicult,)  8  (l),  33  pp.  (1949). 

Prichard,   G.  L.  - 

THE  CURRENT  ECONOMIC  SITUATION  aS  RELATED  TO  FATS  AND  OILS. 
J.  am.  Oil  Chemists'  Soc.  28,  453-455  (1951). 

Although  tung  oil  has  been  in  short'  supply  the  domestic  production 
together  with  imports,  largely  from  Argentina,  will  be  sufficient 
for  essential  defense  needs. 

•  i 

»  4  . 

Quint us,  P.  E. 

,     ,         WORLD  FAT'S  AND  OIL  SUPPLIES  AMERICAN  SOYBEANS, 

Oil  Mill  Gaz.  56  (o),  13-16  (1951). 

A  review  of  current  world  production  of  all  fats  and  oils.  Tung 
oil  and  tung  nut  imports  into  the  United  States  in  1952  will  consist 
only  of  surplus  supplies  from  Argentina,  Brazil  and  Paraguay*  Tung 
oil  imports  from  China  are  embargoed. 

Reteaud,  L. 

ABRaSIN. 

Bull,  i.eon.  Indochina  41,  354-375  (1938)*,  Bull.  Imp.  Inst.  36_,  417 
(1938). 

"a  general  Discussion  on  wood-oil  producing  trees  (Aleurites  spp#) 
with  special  reference  to  A*  montana  (abrasin),  the  possibility  of 
the  cultivation  and  the  proauction  of  oil  in  Indo -China."    From  Bull* 
Imp.  Inst. 
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Riley,  J.  P. 

SEED  FAT  OF  FARINARlUM  LaUP.  1  MUM V    II.  COMPONENT  GLYCERIDES  OF  THE  SEED 
•    FAI  .  '■       '       "  *" 

J.  Chem.  Soc.  1951,  291-293;  C.  a.  46,  7803-7804  (1951). 

"The  glycerido  compn.  of  the  seed  fat  of  Parinarium  laurinum  has 
been  detd.  by  a  combination  of  low-temp,  crystn.  and  spectrophotometry 
The  principal  glycerides  'are  tripurinarin  22,  eleostearodiparinarin 
27,  ol^ooleostearoparinarih  16,  satd.  eleostearin  16,  satd.  eleostearo 
parmarin  15,  and  dieleostearoparinarin  7.     The  component  acids, 
except  parinaric  acid,  appear  to  be  combined  in  the  glycerides 
according  to  the  "rule  of  even  distribution".    iiJith  parinaric  acid, 
'however,   far  more  triparinarin  is  present  than  would  be  accounted 
for  on  either  "even"  or  "random"  distribution  principles. "    From  C.  Am 

Robinson,  D.  H. 

THE  ORCHARD  OF  a  GONuUJMXK 

Hacienda  45  (12),  32-33  U950)(in  Spanish)*;  Bibliog.  of  Agr.  15, 
No.  Il;bl7  (1951). 
1  "Tung  nut  culture ' in"  Argentina  and  Paraguay."    From  Bibliog.  of  Agr 

Robinson;  D.  H.   '  '•   ■.: 

THE  ORCHARD  OF  A  CONSULATE. 

Fazenda  46  (2),  32-33  (Feb.  1951)  (in  Portuguese)*;  Bibliog,  of  ^gr«  _15 
ho.  43,6"9"8"  (1951). 

Rocca,  B .  T  . 

'    TUNG-  AMD  CaSTCR  OIL  SHORT. 

ArJi.  Tung  News  2  (7),  4-5  (1951). 

Although  other  vegetable  oils  are  in  plentiful  supply  there  is  a 
shortage  of  tuhg  and  castor  "oils  . 

Rousseau,  A.  '  ' I  ' 

ALEURITES  III  'tADAGASCAR    (  THE  PLANTATIONS  OF  LAKE  ITASY.) 
•  Cahiers  des  Ingeni  Agiun,  6,  21-25  (Second  (^.,  1950)  (in  French)*; 
Bibliog.  of "Agr.  15,  ho.  12,136  (1951). 

Rowlands,  Lamont 

TUNG  "OIL. 

Chen.  Inc.  3_5,  120  (1934)*. 

Saccas,  a.  M«,   and    Drouillon,  R. 

MACROSCOPIC  AND  MICROSCOPIC  STUDIES  OF  SOME  FUNGI  PaRaSITIC  ON 
ALEURITES  IN  a.E»F.  ^JrENCH  EQUATORIAL  AFRICA^.  , 
Agr on.  Trop. ' (Nogont-sur-Marne)  6  (5/6),  230-264  (1951)*;  Olaagineux 
£,  622  (1951). 

"The  author  has  studied  success ively;     Phyllosticta  aleuritidis, 
Phyllostict a  microspor a,  ^scochyta  aleuritidis ,  prjstalozzia  di  cheeta,. 
Oercospor a  aleuritidis ,  iJycosphaerella  aleuritidis ,  Coll et ot r i chum 
gloesporoides ,  Fusarium  heterosporum,  Thyridaria  s p . ,  Pellicularia 
koieroga,  Corticium  salmonic olor ,  Discomycete,  Cophaleuros  virescens, 
which  attack  ^leuntes  fordii  and  ^leurites  montuna ."  translated 


from  Oleagineux, 
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Sandys,  J.  A*  .  .  , 

ORCHARD  PRACTICE]  IN  APPLES  AND.  TUNG. 

Nyasaland  Agr.  ^uart.  J.  9,  47-56  (Apr*  1950)*;  Bibliog.  of  Agr.  15, 
No.  35,154  (1951).  .  . 

Scott,  C, '¥« 

TUNG  OIL  IN  BURMA.  FROM  ALEURIIES  3PF. 
Indian  Forester  56,  468-490  (1930). 

Sharma,  T.  R.,  and  Prakash,  Om. 

TUNG  SEED  GROWN  IN  INDIA. 

Proc.  Ann.  Convention  Oil  Technol.  assoc.  India  3,  19  (1947)*j  C.  A. 
>     •         45,  8783-4  (1951).  ■ 

"The  oil  possessed  the  normal  characteristics  of  tung  oil."  From 
C.  A.  . 

Shternberg-,  H.  B.  - 

PECULIARITIES  OF  FORMATION  PROCESSES  IN  SLANTiNG  SNOOTS  • 
■  ^dcad.  Nauk  SSSR  Dok.  77_,  507-510  (Mar.  21,  1951)  (in  Russian  )*;  Bibliog. 
of  Agr.  15,  no.  81,543  (1951). 

"Investigations  on  ALeurites  f ordiLt"     From  Bibliog.  of  Agr*. 

Shuey ,  R .  C  r  '  '  , 

INFLUENCE  OF  RESINS  ON  THE  HEAT  BODYING  OF  OILS . 

Ind.  ^ng.  Chem.  32,  921-30  (1940);  C.  a.  34,  5681-2  (1940). 

"In  the  heat  treatment  of  oils  the  rate  of  increase  in  body,  or 
viscosity  may  be  greatly  affected  by  the  addition  of  resins.     S.  detd. 
the  gelation  curve  of  tung  oil  by  the  Browne  method  (C.A.  7..,  2315) 
at  200°  to  350°.    Parallel  tests  were  run  in  closed  and  ih~sealed 
tubes.    The  curves  show  that  -oxidation  produced  accelerations  at  low 
temp,  and  slight  retardation  of  gelation  time  at  higher  temp.  Equiv. 
curves  were  obtained  by  dilg»  the  tung  with  soybean  oil.    Any  departure 
from  simple. diln.  values  could  be  seen  in  the  different  effects  of 
various  added  reains.     These  included  rosin,,  limed  rosin,  ester  gum, 
Congo  resin,  several  phenolic  resins,  .linseed  oil,  chlorinated  biphenyl 
*  *  *"  ,     From  0 .  A. 


Singleton,  til*  S.,  O'Connor,  R.  I*,  Murray,  idldred,   and  Pack,  ^  .  C. 

DILaTOmETRIC  INVESTIGATIONS  OF  FATS.    VII.  MELTING  DILATION  aND 
POLYMORPHISM  0^  ALPH^  AND  BET  a  TUNG  OIL. 
J.  Am.  Oil  Chemists 1  Soc.  (In  Press).. 

Three  polymorphic  forms  of  beta  tung  oil-  nave  been  established  on 
the  basis  of  different  melting  points  and  X-ray  diffraction  patterns. 
These  have  been  designated  as  Forms  I,  II,  and  III  in  descending  order 
of  melting  points.    The  interplanar  or  "d"  spacings  of  these  forms  have 
•  _   .      been  calculated  from  A-ray  lines. 
■■.      .  -  The  expansibilities  of  alpha  tung  oils  and  trie  three  polymorphic  forms 

of  beta  tung  oil  have  b^en  determined  in  both  the  solid  and  liquid 
states,  and  the  melting  dilations  calculated.     The  absolute  densities 
of  both  alpha  and  beta  tung  oils  were  determined,  and  the  absolute 
specific  volumes  of  all  samples  at  several  temperatures  were  calculated 
and  plotted. 

The  is omerization  of  alpha  tur^ji  oil  to  beta  tung  oil  in  ordinary 
room  light  was  found  to  be  accompanied  by  a  volume  decrease  of  about 
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4>i  with  a  corresponding  increase  in  density.    The  exclusion  of  light 
during  the  course  of  isomerization  of  another  sample  resulted  in  a 
state  of  near-equilibrium,  with  respect  to  volume  change,  at  a 
volume  decrease  of  about  60>>  that  of  the  unprotected  sample. 

Sitton,  B.  G.,  Gilbert ,  5.  G.,  Merrill,  S.  Jr.,  Lewis,  Wr.  A.,, .and  hilby,  W.  I» 
FREEUERGENCE  TREATMENT  PCR  »»E£D  CONTROL  IN  THE  TUNG  NURSERY. 
Proc «.,.iaa.  Soc.  Hort.  Sci.  56,  157-202  (i960);  Proc  Tung  Growers 
Council  of  America,  (popular  ed.)  1950;  Bxbli.og.  of  'Agr.  15_,  No. 
46,. 643.  (1951). 

Sitton, .  B.-  G. ,  Neff,  M.  S.,   ana  'Merrill,  S.  Jr. 

PROFITABLE  FERTILIZATION  OF  TUNG  ORCHARDS  * 

Proc.  Aia.  Tung  Oil  assoc.  19.51,  3-8;  Tung  W-orld  _6  (5),  7-8,  9,  13 

(Oct.  1951).  ,   .  ■ 

"This  report  endeavors  to  present  the  effects  of  three  elements, 

nitrogen,  phosphorus,  and  potassium,  on  bearing  trees  so  that  the 
..grower  may  know  the  response  to  each  and  thus  be  able  intelligently  to 

determine  the  kind,  and  amount  of  each  that  can  be  most  profitably 
.  :   used  in  his  own  orchard."    From  the  article. 

Smith,  Bobby       .  -   .' ,  . 

TUNG 

Tung  World  5  (10),  9,  11-2  (Feb.,  1951).    Reprinted  from  Down  South, 
Feb.,  1951(f). 

A  general  re-view  of  the  tung  .industry  which  covers  its  economic 
importance,  the  culture  of  the  tree  and  the  processing  -of  the  fruit • 
Special  attention  is  paid  to  the  critical  uses  of  the  oil  during 
,  World  war  II  •  . 

Smith,  J .  S .  .  ■     .  , 

ADDRESS  federal  Crop  Insurance  Program^ 
Proc,  Am,  Tung  GiL  assoc.  1951,  32-J56, 

,       ...  The  Federal  Crop  Insurance  Corporation  is  willing  to  insure  tung 
crops  provided  an  economic  survey  of  past  crop  losses  is  made  and 
provided  the  tung  growers  are  willing  to  pay  the  premiums  required 
(calculated  from  data  of  this  economic  survey).  A 

Smolsky,  N.  V.  ...... 

SUGGESTIONS  FOR  THE  SELECTION  PROBLEM  OF  THE  TUNG  OIL  TREES. 
Soviet  6ubtropiki  4  (8),  16-39  (1935). 

Suen,  T.J.,  lling,  T.  a . ,  and  Hsia,  D.  Y. 

SYNTHETIC  LUBRICANTS  FROM  VEGETABLE  OILS.  .  * 

Chinese  Inst.  Engrs..  J.  4  (l),  15-28  .(1946);  C.  a.  40,  5554  (1946). 

Wartime  research  in  China  on  rapes eed  oil,  tung  oil,  Chinese  vegetable 
tallow  and  Japan  wax.    Lubricating  oils  were  synthesized  by  pyrolizing 
soaps  formed,  from  the  oils  and  then  polymerizing  the  light  oil  obtained. 
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Th  oms  on,  S.  M. 

THE  USE  OF  TUNG  OIL  IN  BRUSH  LaCQUSR  AND  THE  BODYING  OF  TUNG  OIL., 
Uniy.  of  Florida,  Thesis,  1931** 

Thompson,  S.  l/tf» 

«     •     ,  RELATIVE  HYLROGENATION  MES  OF  NORMAL  «ND.  CONJUGATED  LINQLENIC  jJSD 
LXNOLEIC  ACID  GLYCERI DES • 

J.  iim.  Oil  Chemists' »  Soc.  28,  339-341  (.195.1-) ;  C a.  45,  8785-8786  (1951) 

nA  mixt.  of-  tung  oil  50>T"and  linseed  oil  50/i  was  hydrogenated  and 
samples  withdrawn  at  about  10  I  no.  intervals  were  analyzed  for  fatty 
acid  compn.    During  the  initial  stages  of  the  hydrogen  at  ion  the 
eleostearin  was  many  times  more  reactive  than  .normal  linolenin  for 
equivalent  concns#  but-  as  eleostearin  decreased  its  reactivity 
.lessened  .until  at  1-2/a  level  it  was  only  slightly  more  reactive  than 
normal  linolenic,  again  for  equiv*  concn.    The  conjugated  linolein 
formed  from  the  eleostearin  was  many  times  as  reactive  as  the  normal 
linolein  when  present  in  considerable  amts.,  but  this  reactivity 
ratio  dropped  markedly  in  the  latter  stages  of  the  process.  Normal 
linolenin  and  normal  linolein  had  similar  reactivities.    It  was 
suggested  that  the  amt.  of  conjugation  ana  unsatn.  in  the  glyceride 
rather  than  in  the  individual  fatty  acid  may  be  the  controlling 
factor  in  hydrogenation  selectivity."    From  C.  A. 

Thornhill,  M.  P. 

WORLD'S  L^GEST  TUNG  OIL  MILL  CONSTRUCTED  AT  PICAYUNE,:  MISSISSIPPI, 
FOR  L.  0.  CROSBY  &  SONS. 

Cotton  raid  Cotton  Oil  Press  45  (12),  A3-A4,  A6  (June  3,  1944). 

Contains  short  discussion  of  extracting  process  under  section 
"From  tung  nuts  to  tung  oil,"  and  lists  uses  of  tung  oil. 

Tophan,  P.  P.  > 
NOTES  ON  TUNG  OIL. 

Imperial  Forest  Inst.  Oxford  Paper  No.  8_,  22-23  (1937).  . 

An  account  of  a  visit  to  an  estate  in  Mississippi  when  10,000 
acres  are  under  Ale urites  fordii. 

Treibs,  1  ilhelm 

KINETICS  OF  THE  GRIGNaRD  REACTION  AND  ITS  APPLICATION  TO  STEREOCHEMICAL 
DIAGNOSIS.  .  . 

,inn.  556,  10-22  (1944)*;  C.  a.  .40,  5396  (1946). 

One  of  the  many  reactions  studied  is  that  of  Me  eleostearate 
with  Me  Mg  I. 

S,  Bur.  Foreign  and  Domestic  Commerce 

TUNG  OIL  BLUE  BOOK.    PRODUCTION  IN  AMERICA  AuD  THE  SITUATION  IN 
WORLD  MARKETS  RELATIVE  TO  OTHER  DRYING  OILS.* 
Washington,  D.  C.,   1936.     23  p. 

Excerpts  from  addresses,  statements,  etc. 
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U.  S.  Bur.  Foreign  and  Domestic  Commerce. 

tung  oil  blue  book.   production  in  america  and  the  situation  in  liuorld 
Market s  relative  to  other  drying  oils.' 

Washington,  D,  C,   1938.  24  pp  ...mirneog. 

Embraces  following*     production  in  America  (hi  story -and  progress), 
pricu  trend,  conditions  -of  industry  in  China,   1937.    Also  notes  on 
linseed",  gorilla,  oiticica,  and  chia  oils,  imports  and  consumption 
of  drying  oils* 

Um  S.  Form  Credit  administration 

SOME  RESULTS  OF  a  STUDY  OF  THE  TUNG  OIL  INDUSTRY  IN  THE  UNITED  STATES « 
Washington,  D.  C,  May  1935.    53  pp.,  processed. 

Verneuil,  M. 

THE  CULTURE  OF  ABRaS IN  IN  INDO-CHINa. 

Bull.  mat.  grasses  inst.  colonial  Marseille  ,  1937  (5),  123-127*; 
.  Bull,  Imp,  Inst*  35,  392  (1937),  ■ 

"Deals  with  the  growing  of  trees  of  ALourjtes  spp*  in  Indo-China 
and  the  yields  of  oil  obtained."    From  Bull.  Imp* '.Inst* 

iuang,  S.F, 

EXPERIMENT'  ON  THE  DURABILITY  OF  VARIOUS  tO 0DS  TREATED  BY  TUNG  OIL  *ND 
CREOSOTE  s 

Taiwan  Forest  Res.  Inst.  B »  21,  19  pp0,(Dec.  1950) (In  Chinese  with 
English  Summary)*;     Bibliog.  of  xigr«  15, «No.  83,887  (1951).  . 

k»ard/  T.  L«,  Singleton,  n»-  S.,  -and  Planck,  R«  h"* 

•  THERMAL  PROPERTIES  OF  FATS  AND  OILS  o    VIII.    SPECIFIC  HEATS,  HEATS  OF 
FUSICWj  AND  ENTROPY,  OF  ALPHA  AND  BETA  TUNG  OILS. 
J.  Am.  Oil  Chemists'  Soc.  (in  Press). 

Some  of  the  thermal  properties  of  alpha  and  beta  tung  oil 
(Alouritos  fordii)  have  been  determined  or  calculated.     These  include 
specific  heat  of  the  solid  and  liquid  states,  heat  of  fusion, 
entropy,  and  liquid  glyceride  content  at  various  temperatures ■ 
during  the  melting  interval.    Equations  were  developed  by- means 
of  which  the  specific  heats,  Cp  in  cals./g./°C.  of-tht.se  oils,  could 
be  calculated  at  any  temperature  within  the  specified  limits  o 
.alpha  tung  oil 

Solid  state  (-184°  to  -43°C»)        C     =  0.404  +  0.001  t 
Liquid  state  (9°  to  80°  C.)        ■  cj  =  0.4C3  +.0.0011  t 

Beta  tung  oil 

Solid  state  (-178°  to  27°  C.)     .  £    =  0.390  +  0.0013  t 
Liquid  state  (67°  to  87°  C.)  C |  =  0.489  +  0.00016  t 

Beta  tung  oil  was  found  to  possess  three  different  melting 
points,  dependent  upon  the  rate  of -cooling  of  the  melted  oil. 
Based  on  the  melting  points,  52.8°,  44°,  and  28°  C,  the  three 
polymorphic  modifications  of  beta  tung  oil  have  been  designated 
Forms  I,  II:,  and  III,  respectively* 
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nebster,  C.  C, 

TRANSPIRING  BUD  DSD  PLANTS  OF  ALSimiTES  .HONTaN. 
Nyas  aland  Agr,  Quart.  J.  2  (4),  11-14  (1942,), 

..ebster,  C.  C. 

PRODUCTION  OF  TUNG  OIL  IN  NY/£  ALAND. 

Soc.  of  Brito  Paint  Mfrs.  Rept ■>  of  address  by  C  G.  Heywood,  Apr.  13, 
1948)  pp.  6-9;  also  in  Jordan  ,  VL.  A.  "Oils  for  the  paint  industry," 
Research  Assoc  «  Brit.  Paint,  Colour,   and    Varnish  Mfrs.,  Teddington 
/Eng*/,  1951,  pp.  253-255. 

webster,  0 .  C . 

FERTILISER  TRIALS  livITH  TUNG  TREES. 

Nyas aland  Agr.  Quart.  J.  8_  (4),  103-110  (1950)*, 

webster,  C.  C. 

THE  IMPROVEMENT  OF  YIELD  IN  THE  TUNG  OIL  TREE  ( AIZURITES  MONTANA) 
Trop.^Agr,   (Trinidad)  27  (7-12),  179-220  (1950>,  Oleagineux  _6, 
622  (1951), 

"Variations  in  nurseries,  selection  of  mother  trees.  Multiplica- 
tion of  selected  trees  by  seeding  or  grafting  on  Algurites  mo nt ana  or 
fordii,  examination  of  clones.     Improvement  of  young  plants. 
Cultural  and  fertilizing  practices  <"    Translated  from  Oleagineuxe 

Y.ebster,  C.  C,  rt'iehe,  P.  0,,  and  Smee,  C. 

THE  CULTIVATION  OF  THE  TUNG  0±L  TREE  (ALEURlTES  MONTANA)  IN  NY  AS  ALAND. 
Zomba,  Nyas aland,  Government  Printers,  1950.  Reviewed  in  Colon.  Plant 
Animal  Prod,  1,(3),  243-245  (1950);  Oleagineux  6_,   565  (1951").  :" 

"Description  of  tung;  climate  and  soil  (an  acid  soil  is  desirable), 
nurseries,  care  of  trees,  diseases.    Soybeans  are  often  used  for 
interplantinge    Fertilization  tests,  yields."     Translated  from 
Oleagineux. 

i/Verthan,  A.  C. 

YELLOWING  OF  INTERIOR  GLOSS  PAINTS  AND  ENAMELS . 

Ind,  Eng.  Chem.  22_,  772-776  (1930);  0.  A.  2^,  4173  (1930). 

The  following  oils  are  arranged  in  order  of  increasing  tendency 
to  turn  yellow:     soybean,   linseed,  perilla,  China  wood  oil. 

Ydest,  Erdman,  and  Emmel,  M.  iu 

SOME  POISONOUS  PLaNTS  "IN  FLORIDA. 
Florida  Agr,  Expt.  Sta.  Bull.  468,  47pp.-  (1950), 
Includes  uleurites  fordii  (tung  tree). 

white,  J. 

CORE  BONDING* 

Oil  Colour  Trades  J.  114,  1342-1344  (1948)*;  C.  A.  45,  8266  (1951). 

"***  Tall  oil  esters,  synthetic  drying  oils  of  marine  origin, 
tung  oil,  and  linseed  oil-petroleum  extract  combinations  had  also 
been  tried,  but  v.ere  inferior  to  linseed  oil.    Soybean  oil  at  3/o 
gave  greater  strength  than  did  linseed  oil.  ***"  From  C.  a. 
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Milbaux,  R«!  and  Fr ankignoulle,  A.  S.  ■ ,. 

TESTS  ON  THE  SEMI -INDUSTRIAL  EXTRACTION  OF  ALEURITES  MONTANA  OIL  FROM 
KTVU. 

Bull,  Agr.  Congo  Beige  41  (4),  993-1002  (1950)*;  J.  ijn.  Oil  Chemists1 
Soc.  28,  171  (1951) .  ■ 

"The  physical  and  chemical  properties  of  five  oils  from  the 
Aleurites  family  are  described.     The  method  of  extraction  was  shown 
to  have  an  important  effect  on  the  properties  of  the  oil.  Pressures 
of  800-1000  atmospheres  are  necessary  to  get  satisfactory  recovery 
of  oil;    The  properties  of  the  industrially  obtained  oil  agrees  well 
with  those  of  the  oil  irom  the  laboratory.    Thu  shell  content  has  an 
important  effect  on  the  ease  of  recovery  of  the  oil  but  if  part  of 
the  shell  can  be  removed,  the  press  capacity  can  be  increased  about  20^' 
From  J.  Am.  Oil  Chemists'  Soc,  . 

i/Uldes,  CM. 

CENSUS  BUREAU  URGES  PROMPT  AND  ACCURATE  REPORTING  OF  STATISTICS  OF 
TUNG  INDUSTRY, 
•'Am.  Tung  News  2  (3),  3  (July  1951). 

Tung  trade  and  production  statistics  must  be  released  promptly  to 
be  of  the  greatest  possible  value  to  the  oil  traders  and  consumers. 

wilhelmi,  F. 

NEW  OILS  AND  MATERIALS  FOR  VANISH. 

Chem.-Ztg,  35,  28-9  (1911);  C.  a,  _5,  1339  (1911). 

"General,  not  specific,  remarks  on  soy,  fish  and  perilla  oils,  on 
the  increased  use  of  ppd.-Mn  and  Pb  resinates  and  linoleates,  etc., 
the  use  of  Co  compds,  as  driers,  of  acids  from  linseed  and  wood  oils 
in' spirit  varnishes.  I5n  seems  to  be  increasing  in  use  as  a  drier  com- 
pared with  Pb,"    From  C.  a. 

Williamson,  B.  F, 

THE  FLORIDA  TUNG-OIL  PROJECT, 

Ind.  Eng.  Chem.,  News  Ed.  7  (9),  5-6  (I929)j<  Q»,  a.  23,  3113  (1929) 

'  General .  information  on  the  indus  try  in  China,  methods  of 
extraction  of  oil,  cultivation  investigations  in  the  U.'.S, 

Williamson,  B,  F,  • 
THE  TUNG-OIL  TREE  *  * 

J.  Chem.  Education  V,  9-24  (1930);  C,  a.  24,  978  (1930)(no  abstract)* 

Discussion  under  topics  as  origin,  botany,  history,  soil. 
Profusely  illus.ijacl,  seven  color  plates. 


wit,  F. 


THE  BOTANICAL  INVESTIGATION  OF  aLEURITES-. 
Landbouw  15  (l),  9-27  (1939). 


I/nit-  ,  F. 

CHINESE  m'OOD  OIL.  ,   •  -  O 

In  Hall,  C,  J,  J.' van,  and  Koppel,  C,  van  de,  eds.    De  landbouw  in 
de  Indisohe  Arbhipel,  HI,  »p.  621-653.  .  ' s-Gravenhage,  1950.  (in 
Dutch >5  Bibliog.  of  Agr,  15,  No.  51,033  (1951). 
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Y<orms,  P.  ... 

CHINA  WOOD  OIL  IN  THE  FRENCH  UNION*. 
Ole'agineux  6,  495-498  (1951). 

.A  survey  of  the  production  of  tung  and  abrasin  oil  in  Indo-China 
Madagascar,  French  Equatorial  Af rica,  •  etc  ,  * 

Yamahata,  K» 

.     ON. THE  NURSERYING  OF  aLEURITES  FORDII  AND' SaPIUM  SEBIFBRUM,  I. 
Jap.  Forestry  Soc.  J.  5_2,  105-106  (Apr.  25,  1950)  (in  Japanese) 
(abstract)*;  Bibliog.  of  Agr.  1S>  No*  3,296  (1951); 

Brunner,  H*,  and  Tucker,  D.  R. 

THE  NATURE  OF  THE  FRO  DUCTS  OBTaT  NED  BY  REFLUXING  STYRENE  MD  DRYING 
OILS  IN  XYLOL  SOLUTION*    II.    ADDITIONAL  DATA  ON  THE  STYRENB-TUNG 
OIL  REACTION* 

J.  Appi.  Chem.  1,  563-568  (1951).  •  • 

"at.  examination  has  been  made  of  the  reaction  products  obtained 
by  refluxing  a  mixture  of  equal  weights  of  styrene  and  tung  oil  in 
xylol  solution  in  the  absence  of  polymerization  catalysts.  Copoly- 
merization  occurs  between  styrene  and  tung  oil.    Saponification  of 
the  copolymer  yields  two  main  types  of  styrenated  elaeostearic  acid. 
One,  which  gives  an  insoluble  potassium  salt,  contains  styrene 
combined  with  elaeostearic  acid  in  the  approximate  average-  molecular 
ratio    of  8  :  1.    The  other  styrenated  acid,  which  is  soluble  in 
light  petroleum  and  yields  a-  soluble  potassium  salt,  approximates  in 
composition  to  a  product  derived  from  1  molecule  of  styrene  and 
1  molecule  of  elaeostearic-  acid.  -  In  the  conditions  described,  about 
60c/o  of  the  styrene  remains  unpolymerized  and  none  forms  a  self-polymer* 
Only  about  60%  of  the  available  elaeostearic  groups  take  part  in 
copolymer  formation,  the  remaining* 40$  being  rjcoverable  in  a 
styrene-free  form.    It  is  believed  that  the  1  $  1  styrenated  acid  is 
formed  by  a  Diels-Alder  mechanism."   From  the  summary. 

Mattiello, .  Joseph.  J.<  (Ed. )  - 

PROTECTIVE. AND  DECORATIVE  COATINGS.  VOL.  I,  III,  AND  V. 
Wiley,  New  York,  1941-46.    See  indexes  under  "Tung." 

A  critical  review  for  tung  oil:    sources,  composition,  properties 
(Vol.  I);  heat  treatments  (Vol,  III);  methods  for  physical,  chemical, 
and  spectropho tome  trie  tests  (Vol.  V). 

Potter,  G.  F.,  and  Crane,  H.  L, 
TUNG  PRODUCTION. 

U.  S.  Dept.  of  Agr.  Farmers'  Bull.  No.  2051,  41  pp.  (1951), 

A  review  comprising  (1)  a  description  of  the  tung  tree,  (2)  - 
recommended  procedures  for  the  establishment  and  care  of  tung 
orchards  and  the  harvesting  of  the  fruit,  and  (3)  a  brief  discussion 
of  the  economics  of  tung  production. 

Toch,  Maximilian*. 

THE  CHEMISTRY  AND  TECHNOLOGY  OF  PAINTS,    ED*.. 5. 
Van  Nostrand  Co.,  N.  Y.  1925,  ,pp*  191-224, 

A  general  account  of  China  wood  .oil  including  such  topics  as 
deodorization,  examination, heat  and  quality  tests  (R.  S»  Worstall»s 
nwthod),  and  refining.    Short  description  of  lumhang  and  stillingia 
oils. 
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(b)  Patents 

■  * 

Adolson,  D.  E.,  and  Gray,  H.  F»,  Jr'»  (to  fcihell  Development  Co.) 
ESTERS  OF  POLYaLLYL  aLCOHOL. 

U.  S,  2,555,775  (June'  5,  1951);  C.  A.  45,  8270  (1951). 

"This  invention  reTates  to  esters  of  polymeric  allyl-type 
alcohols  and  more  particularly  to  polymeric  allyl-type  esters  of 
unsaturated  monobasic  aliphatic  acids."    From  the  patent • 

Among  the  acids  which  may  bo  used  are  those  obtained  from  drying 
oils,  such  as  eleostear  ic  acid  obtained  from  tung  oil*    "The  final 
products  (esters)  are  useful  in  paints,  enamels  and  lacquers. 

American  Cyanamid  Co.  (Bradley,  1.  F.) • 

RESINS    .»   ■■  '*■• 

Brit,  407,965  (Mar.*  26,  1934)*';  C,  A.  28,  5692  (1934). 

"Tung  oil  and  (or)  tung  oil  fatty  acid  modified  polyhydric  ale.- 
polybasic  acid  condensation  products,  further  modified  if  dkrsired 
with  other 'drying  oil  acids,  are  mixed  with  an  oil-sol.  phenolic 
substance,  or  with  a  phenolic  substance  compatible  with  the 
condensation  products,  before,  during',  or  after  the  c"ondensation# 
In  an  example,  the  condensation  product' of ' glycerol,  phthalic, 
anhydride,  tung  oil,  tung  oil  fatty  acids  and  linseed  oil  fatty 
acids  is  heated  with  a  mixture  of  o-hydroxyb.i phenyl  and  tung  oil, 
dild.  with  turpentine,  and  mixed  with  co  and  Pb  linoleates  to 
-*  yield  a  varnish."    From  C,  A. 

Auer,  Ltxszlo'  (to  J.  Randolph  Newman) 

MANUFACTURE  OF  MODIFIED  OIL  PRODUCTS  FROM  FaTTY  01 LS ^SUIT aB LE  FOR  USE 

II  YiRNISHEiS,  LI I\l OLEUM  COMPOSITIONS,  STC*7 

U.S.  1,985,230  (Dec.  25,  1934);  C.  ...  29,  1270  (1935). 

" ^n  alkali  metal  such  as  Na  is  added  to  a  substantially  anhyd.  ale. 
such  as'AmOH'to  produce  an  ale,  soln.  of  alkali  metal  alcoholatej  this 
soln.  is  mixed  with  a  fatty  oil  such  as  Chinese  wood  oil,  and  the 
ale'  is  distd.'from  the  "resulting  -product  to  obtain  a  modified  material 
which  nay  be  vulcanized  with  S."    From  C.  A. 

Auer,  LaVzlo  (to  Ridbo  Laboratories.,  Inc.) 

''     MANUFACTURE  OF  COATING  COMPOSITIONS. 

U.  S.*  2,322,106  (June  15,  1943);  C.  a.  37,  6915  (1943).  ' 

A  procedure  for  preparing  modified  varnish  bases  from  oils,  such 
as  tung  or  linseed  oil,  resins,  etc.  by  heating  and  by  blending  with 
an  oil-resin  composition  previously  modified  with  a  polar  compound. 

Auer,  Laszlo'    (to  Ridbo  Laboratories.,  inc.) 
MANUFACTURE  OF  VaRNISH  BASES. 
U.  S.  2,324,900  (July  20,1943).. 

A  procedure  for  preparing  varnish -bases  by  heating  drying  oils, 
such  >as  tung  oil,-  With  resiris  and  with  metal  carbonates,  sulfides 
or  sulfites-.    .  ..  '  • 

Barkhuff ,"  R.  A.,  Jr  .  (to  Monsanto-  Chemical  .Co.)  .  • 
'  COATING  COMPOSITIONS  ♦■  .  ■ 

U.  S.  2,538,857  (Jan.  23,  1951);  J.  Am.  Oil  Chemists'  Soc .  _28,  175 
(1951), 

"A- mixture  of  thiophene  (84),  formalin  (105),  2-#thyl  hexanol  (l) 
and  sulfuric  acid  (4)  was  reacted  at  100-105°  and  20-25  p.s.i.  for 
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three  hours*    The  product  was' cooled  and  neutralized  with  line 
(5)  arid  dehydrated  under  vacuum*  ■   The  resulting  syrup  can  be  used  to 
modify  heat-reactive  oils,    For  example;  the  syrup  prepared  as  des- 
cribed (1)  plus  tung  oil  (l)  and  bodied  linseed  oil  (l)  was  heated  to 
265-271°  for  one.  and  one-half  hours...  This  gave' a  modified  oil  which 
dried  to  a  hard  smooth  film  in  15  minutes  at  150°  with  drier." 
From  J*  .am.  Oil  Chemists'  Soc*-- 

Baumeistor,  Eernhard 
VARNISH 

Ger,  531,526  (July  29,  1933)*;  C.  A.  |8,  1207  (1934). 

11  An  oil  for  making  varnishes  is  prepd.  by  heating  wood  oil 
with  an  aq,  soln.  of  an  org*  acid- such  us  (C02H)2>  s&Po»  "the  oil 
layer  and  further  heating  it,"    Fr  om  o  *  A*. 

Bobalek,  g*  G.  (to  -r_rco  Co.) 

IMTERPOLYSER  FORMED  FROM  MONO-VIHYLMdliiTIC  POLYMER,  DRYING  OIL  OR 

2_CID,  POLYEYDRIC  ALCOHOL,  AND  POLYBASiC  __CID. 

U.  S.  2,549,767  Upr.  24,  1951);  C.  A.  45,  6856  (1951). 

Interpolymers  are  obtained  by  the  reaction  of  at  least  partially 
conjugated  drying  oil-fatty  acid  esters  40-60/0,  oil-sol.  polymers 
of  a  monovinyl  aromatic  compd.  5-15%,  a  polyhydric  ale.  15-20/'o, 
and  a  polybasic  acid. 

"As  representative  drying  oils   and  acids  which  rftay  be  employed,  . 
lor  example,  are  dehydrated  castor  oil,  conjugated  linseed  oil  fatty 
acids,-  isomerizea  walnut  oil,  conjugated  soya  oil,  tung  oil,.,  and 
blends  of  these  nighly  conjugated  oils  and  acids  with  oils  such 
as  soya  and  linseed."    From  the  patent. 

Bradley,.  I.  F.  (to  Shell  Development  Co.) 

FOLYAMIDE  RS1SIN  FROM  DIi.iSP.IZED  UN3i.TUR._TED  FATTY  ACIDS  OF  NATURAL 
FATTY  OILS. 

U.  S.  2,555,111  (May  29,  1951);  C.  ...  45,  8293  (1951). 

Poly amide  resins  are-  prepared  from  diamines  of  the  formula 
I^H2"CrlH2n  -NHjj,  where  n  is  an  integer  of  at  least  four,  and  at  least 
one  NE-2  group  is  linked  directly  to  a  tertiary  carbon  atom,  by 
combining  the  diamine  with  dimeriz  .,d  unsaturated  fatty  acids* 
r_.l  oostearic  is  one  of      large  list  of  suituble  acids. 

Bragdon,  C.  R, 

DRYING  OF  PRINTING  INK.  ' 

Can.  394.687  (Feb.  18,1.941)*;  C.        35,  3111  (1941). 

Applies  to  inks  containing  tung  oil. 

British  Thomson-Houston  Co.  (Coleman,  R.  E.) 

COATING  CC_MpOS.IT IONS*  '  ' 

Brix,  413,162  (July  12,  1934)*;  C.        29,  626  (1935). 

"in  the  prepn.  of  varnishes,  etc*  an  oil,  e»g«,  China -wood  or 
other  vegetable  oil,  or  on  animal  or  fish  oil,  is  heat  treated  with 
an  oii-insol.  acid,  e.g.  ^BCg,  ,(.C00H)2,  ^cOH  or  citric  acid,  which 
allows  polymerization  and  retards  gcelatinization  of  the  oil  *  *"  • 
.   From  C  . 
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Bush,  S»  R.,  and  Hanlp,  J*  E*  (to  Inters hemic t«l  Corp.)  • ; » -  •.  •  • 

WOOD  FILLER  COMPOSITION,  i,  .v. 

U,  S.  2,567,924  (Sept,  lb,  i  (LS51.) ...  ,.,„     •  ■, 

A  to  od  filler  is  composed  of  pigment  dispersed  in.  a  vehiele 
comprising  a  non-aqueous  emulsion  of'  an  oleoresinous  varnish  (preferably 
a  tung  oil  varnish)  and  a  thermosetting ■ resin  dissolved  in  a  volatile 
organic  solvent.        -..      ....  .. 

Butler,  M  •  .H.  (to  Bakelite  Corp.)  ,).;...•  .. 
"  " ' ESTER  RESIN  COMPOSITIONS  , >,  '• 

U.  S.  2,397,240  (Mar*  26,  1946);  C.  a.  40,  3914  (1946). 

Hire  coating  enamels  are  prepared  from  a  cyclopentadiene-maleic', 
anhydride  adduct,  a  polyhydric  alcohol  and  a  drying  oil  fatty  acid, 
e.g..  tung  oil  acids.  .    ...  .,  ... 

Canada  British  Syndicate,  Ltd. 
■    .HETiiLLIC  FACETS. 

Brit.  244,8i9  (Sept.  19,  i924)*;C.  A.  21,  332  (1927). 

"Cu,  SI,  Sn,  Pb  or  Tn  alloys  are  used  in  the  form  of  rough  and 
unflaked  particles  with  pitted  or  jagged  surfaces  of  different  sizes, 
to  form  paints  together  with  a  vehicle  such  as  cellulose  ester 
varnishes  or  a  varnish  comprising  ,tung  oil,  gum.  and  driers From 
C  . 

Cheetham,  H.  C.  (to  Resinous  Products.,  &  Chemical  Co,) 
...  .  RESIN  EMULSION. 

U.  S.  2,272,057  (Feb.  3,  1942);  C.  A.  36,  3586  (1942). 

"Use  is  made  ol'  an  aq,  emulsion  of  a  mixed  resin  contg.  70-98/0 
a  water-insol.  drying  oil  modified  alkyd  of  acid  no.  below  15  . 
together  with  30. 2%  of  a  rosin~maleic,,acid  resin  of  acid  no.  below 
40*"  .  From.C.  A.  „      ..     .     ,;•     -  i  r  *  .  .     -  . 

...  •         ^     .>Tung  and  linseed  oils  and  their,  acids,  are  recommended  as  alkyd  resin 
modifiers . 

Coe,  M.  R.,  Jr. 

SliR INKPROOF I NGr  OF  WOOL. 

U.  S.  2,562,603  (July  31,  1951);  J.  Am.  Oil  Chemists'  Soc.  28, 

451  (1951).  -,  ,  ,  ..  .        ..  t' 

,  ."mood  is  shrink -proof  ed  by  treating  with  either  a  3%  solution  in 
mineral  spirits  or  water  dispersion  of  tung  oil.    This  puts  a  thin 
coating  about  .0001  in.  (l-15/i  ol'  wt.  of  wool)  or  -less  on  jfcG  fibers. 
The  film  is  cured  on  the  wool  by  heating  to  150°  £ or , 15  minutes*  mhen 
8/°  of  tung  oil  is  deposit ed , on  the  wool . and  cured  it-  reduces 
shrinkage,  on  washing  from  30^  down  to  2...5/o."    From  J.  mi.  Oil  Chemists1 
^oc .  „     ,         ,       '\-r-:    ■    ■  i       .  .... 
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G  of  fey,  C  *  i;.,  and  Lukas,'       3.  (to  Sherwi  n-vvillians-  Go.)  • 
TREATMENT  OF  CONJUGATED  01  IS  . 

U»  S.  2,566,169  (iiug.-28,  1951);  J.  m.»  Gil  Chemists'  ooc  ,  20,  £91 
(1951). 

"Tung  oil  ana  other  oils  which  tend  to  gas-check  on  drying  in  a 
gas  contaminated  atmosphere  can  be  treated  to  avoid  this  by  heating 
with  certain  disulfides  or  kerosine  fractions  which  contain  disulfides! 
v or  example,  tung  oil  which  has  been  heated  xo  440°  F»  for  1*5  hours 
with  0el>b  diphenyl  disulfide  will  dry  to  a  clear,  amocth  film."  From 
J.  *m»  Oil  Chemists 1  Socc 

Davey,        P.  (to  General  Electric  Co.) 

NGN  iWWMmiM  JaFiJI  *ND  PROCESS  OX  MAKING  &MSE* 

U.  S.  1,294,422  (Feb.  18,  1919);  -C.  A,  13,  -1158  (1919). 

"A  japan  adapted  to  be  dried  and  hardened  by  heating  and  not 
readily  combustible  is  formed  of  an  emuls  ron  of-asphalt,  a  sapordf  iable 
oil  such  as  China  wood  oil,  copal>  Mn,  resinate,  NHg  and  HgO."  From 

C  •     .tic  '  -  '  • 

« 

Davey,   .,.  F.  • 

PROCESS  F©R  MAKING  AND  APPLYING  JAP^N. 

U.  &,  1,294,627  (Feb.  18,  1919);  C.  A,  13,  1158  (1919). 

"Articles  to  be  coated  with  japan  are  immersed  in  an  emuls  ion  which 
may  be  prepd.  from  asphalt,  fish  oil,  or  China  wood  oil,  copal., 
Mn  resinate  and  NILvGH,  an  -elec current  is  passed  through*  the  b-ath, 
using  the  article  to  be  coated  as  anode,  and  the-  coated  article  is 
then  baked."    From  C.  A.  > •    -  * 

Davey,  a.  P.  (to  General  Electric  Co.) 

PROCESS  OF  MAKING  EMULSIONS. 

U.  S.  1,4723716  (Oct.  30,  1923);  C.        18,  477  .(1924). 

" iw.  alkali,  e.g.  NagCO/gi  and  an  oleaginous  material,  e.g.  linseed 

or  China  wood  oil,  are  heated  together  with  HgO  to  a  temp,  at  which 
sapon.  will  take  place,  EgO  is  evapd.  and  asphaltic  material  is  then 
heated  with  the  residue  to  about  150°  and  afterward  emulsified- with  • 
H20  at  about' 100°*"    From  G,  a, 

Dow  Chemical  Co.  (Stoesser,  S.  M.,  and  Gabel,  Arnold). 

COFOLYMERIZaTION  -OF  VINYL  AROMATIC  COMPOUNDS  aND  TUNG  OIL. 
Can  412^585  (kay  18,  1943)*;  C.  a.  37,  4502  (1945). 

"A  r.iixt.  consisting  mainly  of  a  polymerizable  vinyl  aromatic 
,  compd-.,  3.g.  styrene,  and  about  0.1  -  2.0/b  by  wt .  of  tung  oil 
is  subjected,  to  polymerization  in  the  absence  of  a  solvent..  -  The 
product  is  substantially  irisol.  in  common  org.  solvents  and  has 
high  impact  strength."     From  C  A* 
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Drummond_r  P»  E.,  and  i/n'aldie,  W,w        (to  New  Wrinkle  Inc.) 
DRIER.' 

Vc  S.  2,308,595  (Jan,  19,  1-943).; 

"A  drier  for  incorporation  in  wrinkling  drying  oil  boating  com- 
positions comprising  a  cobalt  lino le ate $  tung  oil  fatty'  acids, 
benzoyl  peroxide  compound,  and  a  solvent,."  claim  1  of  the  patent*?. 

Eckey,  E«  u» 

POLYVINYL  ESTER -ESTER  INTERCHANGE  PROCESS. 
U0  S.  2,558„548  (June  26,  1951). 

Polyvinyl  esters  of  fatty  acids  can  be  prepared  by  reacting  a 
polyvinyl  alcohol  ester  of  a  fatty  acid  and  a  primary  aliphatic 
alcohol  ester  of  a  fatty  acid,  at  a  temperature  not  greater  than  120° 
C.  in  the  presence  of  a  catalyst,  a  solvent,  and  a  reaction  promoter* 
The  acid  radical  attached  to  the  aliphatic  alcohol  must  be  of 
lower  molecular  weight  than  the  acid  radicals  in  the  original 
polyvinyl  ester »    The  by-product  ester  formed  by  the  interesterif i- 
cation  reaction  must  be  volatilizable  under  the  reaction  conditions* 
In  1  of  the  49  examples  methyl  esters,  of  China-wood  oil  acids  were 
reacted'  with  polyvinyl  acetate  to  give  a  product  (largely  polyvinyl 
a  -eleostearate  which  dried  rapidly  to  a  frosted  surface e 

Fisher,  J.  R.,  Jr *  (to  Commonwealth  Engineering  Co.  of  Ohio), 
METHOD  OF  TREATING  OILS. 
U.  S.  2,567,106  (Septc  4,  1951). 

Fatty  vegetable  drying -oils  such  as  chinawood,  castor  f  oiticica, 
••    etc,  can  be  bodied  rapidly  by  exposing  the  oils  to  a  high-frequency 
electric  field  of  substantially . 9  megacycles  and  0.7  ampere  for 
2  hrs.    Varnishes  made  from  such  bodied  oils  are  extremely  fast 
drying. 

Flint,  R,  B. ,   and  Rothrock,  H»  S.   (to  DuPont  de.  Nemours,  E.I.,  &  Cof) 
COPOLYMERS  OF  STYRENE  WITH  FROSTING  DRYING  OIL  VARNISHES  . 
U.  S.  2,225,534  (Dec.  17,   1940);  CU  A.  35,  2349  (1941), 

" Interpolymers  suitable  for  use  in  coating  compns.  are  formed 
of  styrene  with  a  preformed,  heat-bodied,  resin-frosting  drying  oil 
varnish  (suitably  formed  with  chinawood  oil),  the  products  being 
adapted  for  coating  various  materials  c"  .  From  C.  A. 

Geiser,  E.  M.  (to  Universal  Oil  Products  Co,)  { 

VEGETAB1E  OIL-HYDROCARBON  OIL-CARBONYL  COMPOUNDS. 
•Uo'S.  2,565,654  (Aug.  28,  1951). 

Resinous  and  elastomeric  materials  are  produced  by  cobo dying 
unsaturated  fatty  acid  ester  drying  oil  (1-3.  moles)  with  a  hydro- 
carbon drying  oil  (1  mole)  containing  polyolefinic  unsaturation  in 
which  some  of  the  unsaturated  bonds  are  in  conjugated  relationship, 
and  then  reacting  the  cobodied  oil  (l  mole)  with  a  carbonyl  compound 
(o<,l-3  moles)  such  as  trioxymethylene .    Among  the  fatty  acid  ester 
drying  oils  recommended  for  this  use  are  tung,  linseed,  peril la, 
soybean,  saff lower,  citicioa,  hemp-seed,  etc .    Effective  catalysts  for 
the  copolymerization  include  AICI3,  AlBrg,  ii^SO^.HF,  and  BF3.? 
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Oloason,  A.  H«>  (to  Standard  Oil  Development  Co,) 

DRYING  OIL  DIMER  COPOLYMERS  AND.  PROCESS  OF  MAKING  SAME*  ' 
U.  S.  2,536,845  (Jan.  2,   1951);  J..  Am,  Oil  Chemists'  Soc.  28,  283 
(1951),  C.  A<  45,   2718  (1951). 

"Linseed  and/or  tung  oil  ar^  caused  to  react  with  1-vinyl  cyclo- 
hexane  or  the  cyclic  dimer  of  piperylene  at  250-400°  until  a  resin 
forms*"    Prom  J.  Am,  Oil  Chemists'  Soc, 

Harvey,  M,  T,  (to  Harvel  Research  Corp.) 

DRYING  OIL-FURFURALDEHYDE-ivIES IT YL  OaIDE  COMPOSITIONS.  ■ 
U.  S.  2,565,685  (Aug.  28,  1951). 

Drying  oils,  such  as  tung,  linseed,  oiticica,  soybean,  etc,  are 
heated  at  400-650°  P.  with  an  organic  reaction  product  obtained  by 
reacting  under  alkaline  conditions  furfur  aldehyde  and  mesityl  oxide. 
The  resulting  compositions  dry  to  films  of  good  electrical  properties 
and  good  resistance  to  alkalis  and  acids, 

Horn,  a,  C. 

-  -  'WATERPROOFING  COMPOUND. 

•    U.  S.  1,031,003  (July  2,  1912);  C,  ii.  £,  2681  (19-12). 

ii  waterproofing  compound  for  concrete  comprising  an  insoluble 
basic  salt  of  a  highly  siccative  oil,  e.g.  Ca  tungate. 

I,  G.  Farbenindustrie  a,  -  G. 
DRIERS 

Fr.  748,791  (July  8,  1953)*;  C.  a.  27,  5550  (1933). 

"Condensation  products  having  drying  properties  are  prepd,  by 
.condensing  polyhydric  ales.,  monobasic  carboxylic  acids  and  cyclic 
polycarboxylio  acids,  none  of  the  COOH  groups  being  in  the  o- 
position  to  one  another,  e.g.,  iso-or  tere-phthalic  acid.    Ae  mono- 
basic acids  may  be  used  eleostearic  acid,  linseed  oil  acids  and 
oct adecadienoic  acids."     From  C .  A, 

Imperial  Chemical  Industries,  Ltd.(Baird,  iVm,). 

SYNTHETIC  RESINS 

Brit,  391,508  (May  4,  1935)*;  C.  a.  2_7_,  5204  (1933). 

"Drying  oil-modified  polyhydric  ale.  -  polybasic  acid  condensation 
products  are  prepd.  by  heating  together  a  drying  oil  /e.g.  tung  or 
linseed  oily£  colophony  in  amt .  greater  than  15;%  of  the  oil  and  a, 
polyhydric  tic-,  in  amt,  greater  than  necessary  to  esterify  the 
colophony  until  the  mixture  becomes  homogeneous  and  then  condensing  the 
product  with  a  polybasic  ucid  or  aahydride  *  *."  Prom  C.  A. 

Keenan,  V.  J.   (to  IJ»  S,  Rubber  Co.; 

OaIDATION  OF  DRYING  aND  SEMIDRYING  OiLS. 

U.  S.  2,555,976  (June.  5,  1951);  0,-,  a.  45,  7802  (1951). 

accelerated  oxidation  of  arying  and  semi-drying  oils  is  achieved  by 
exposing  the  oils  to  an  oxygen-oontaining  gas  in  the  presence  of  ketene 
diketene  or  mixtures  of  the-  two.    The  process  may  be  applied  to  linseed 
China-wood,  perilla,  oiticica,  soya  bean,  poppy,  sunflower,  safflower, 
menhaden,  cottonseed,  dehydrated  castor  and  other  oils. 


-711- 

King,  W.  l/Y,     (to  Barrett  Co,) 

PROCESS  OF  PRODUCING  VARNISH. 
.  U,  S.  1,587,333  (Juno  1,  1926);  C.  a.  20,  2419  (1926), 

"a  drying  oil  such  as  tung  oil  is  heated  to  about  243°,  mixed  with 
paracoumarone  resin,  heated  to  a  higher  temp..,  maintained  hot  until 
the  mixture  would  set  when  cold,  and  more  paracoumarone  is  then  acldede" 
From  C ♦  a.  ' 

Kittredge,  H.  G»,  and  Turner,  At  J.  (to  Kay  and  Ess  Chemical  Corp.) 

IMITATION  LEATHER  PAPER.     .  '     '  ' 

U.  8,  2,077,112  (Apr.  13,  1937), 

Imitation  leather  is  made  by  applying  to  one  side  of  a  flexible 
cellulose  material  a  composition  containing  rosin-modified  phenol 
formaldehyde  resin,  raw  chinawood  oil,  driers,  and  solvent  and 
thou    baking  the  coated  sheet. 

Kronstein,  Max 

METHOD  FOR  SOLUBILIZING  AT  IE  AST  PARTIaLLY  INSOLUBLE  AND  GELATINIZED 
WAXES.  .' 
U.  S.  2,568,550  (Sept.  18,  1951). 

The  solubilizing  of  gelled  tung  oil  is  mentioned. 
Cf.  U.  S.  2,568,551. 

Kronstein,  Max 

METHOD  FOR  SOLUBILIZING  aT  LEaST  PARTIaLLY  INSOLUBLE  aHD  GELATINIZED 
OILS. 

U.  S.  2,568,551  (Sept,  18,  1951). 

Gelled  oils,  e.g.  tung  oil  gelled  viith  FeClg  or'  heat,  are  dissolved 
by  heating  with  metallic  soaps  of  certain  higher  fatty  acids,  petro- 
leum acids,  or  rosin.  .  ,. 

Lilienfeld,  Leon. 

MANUFACTURE  OF  ARTIFICIAL  LEATHER. 
Ger.  277,263  (Apr.  11,  1912);  C.        9,  731  (1915).' 
.  Coating  compositions  containing  tung  oil.    Cf.  Fr.  456,261, 

Meier,  Egon. 

NITROCELLULOSE  LiC^UERS. 

Gor.  561,989  (Feb.  17,  1926)*;    C.  A.  27,  5995  (l933)o 

"Closely  drying  lacquers  tar(e  prepd.  by  mixing  slightly  viscous 
nitrowool  with  oil-resin  lacquer  masses  which  have  been  boiled  or 
fused  with  wood  oil  and 4 other  vegetable  drying  oils  at  high  temps; 
with  a  solvent  common  to  both  *  *         From  Cl  A.' 

Moffett,  B.  ii.  (to  Pittsburgh  Plate  Glass  Co.). 
WRINKLE  FINISHES. 

U.  S,  2,548,388  (Apr .  10,  1951);  J.  Am.  Oil  Chemists'  Soc.  28,  323 
(1951). 

"A  product  is  prepared,  which  vail  give  a  wrinkle  finish  "when 
properly  applied  and  baked,  by  heating  the  following  materials  to  350°- 
425°F.  for  16-20  hours;  1  mole  curbic  anhydride  (Liels-Alder  addition 
product  of  maleic  anhydride  and  cyclopentadiene) ,  0.1-0*4  mole  of 
drying  oil  monoglycerides  and  enough  diethylene  glycol  to  provide  a 
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10-25^o  excess  of  hydroxyls  over  carboxyls  in  the  mixture.  Such 
drying  oils  as  linseed,  oiticica,  dehydrated  castor  and  tung  may 
be  used.     Other  glycols  will  also  serve  in  place  of  diethyl ene 
glycol."    From  J.  mim  Oil  Chemists'  Soc. 

Gpp,  C.  J.,  and  Werner," R.  El.  (to  Interchemical  Corp.) 

COPOLYMERIZAFION  OF  CONJUGitfSD  ffiYING  Olli  iiWD  ACIDS  rflTH  POLYMLRIZABLE 

UNSATURATED  COMPOUNDS. 

U.  S.  2,574,753  (liiov.  13,  1951). 

Conjugated  drying  oils   (e.g.  tung,  dehydrated  castor,  etc.)  or 
their  acids  (10-90  parts)  are  oopolymerized  with  other  polymerizable 
compounds  (e.g.  styrene,  acrylonitrile,  methyl  methaorylate  isoprene 
and  cyclopentadiene)  (90-10  parts)  in  the  presence  of  a  peroxide- 
catalyst  and  an  alkyl  mercaptan  (0.5-5.0/£). 

Opp,  G.  J.,  and  Werner,  R.  E.  (to  Interchemical  Corp.) 
ALKYD  RESIN, 

U.  3.  2,560,592  (July  17,  1951);  C.  ...  45,  8607  (1951). 

"Relatively  large  ants  •  of  styrene  are  incorporated  into  a  fatty 
oil  or  fatty  acid-modified  alkyd  to  form  a  resin  contg.  presumably 
oopolymerized  styrene  and  which  is  compatible  with  resins  such  as 
urea-HCHO  and  me  1  amine -HCHO.     Styrene  monomer  is  first -heated  with 
the  desired  amt.  of  conjugated,  unsatd.,  high-mol.  wt.  carboxylic 
acid  in  the  presence  of  a  peroxide  catalyst  and  mercaptan  modifier  to 
form  a  vinyl  compd.  fatty  acid  copolymer  which  is  then  converted  to 
a  partial  ester  by  cooking  with  a  polyhydric  ale.  in  the  presence  of 
an  alk»  catalyst  such  us  CaO  to  form  the  mono-ester  of  the  ale.  with 
the  fatty  acid  groups  in  the  copolymer.    This  partial  ester  is  then 
esterified  with  an  org .  polybasic  acid  or  anhydride  to  form  the 
alkyd.  *  *  *"     From  C.  A. 

The  use  of  China-wood  oil  is  mentioned. 

Phillippi,  D.  M.  (to  Kay  and  Ess  Chemical  Corp.) 
ENVivEuL  IMITATION  Li  -nThauR  FINISH. 

U.  3.  1,936,-913  (Nov.  26,  1933);  C.  A.  28,  1207  (1934). 

"ii  synthetic  r^sin  formed  of  cresol,  formaldehyde  aid  colophony 
is  used  with  PbO,  Mn  linoleate,  Co  linoleate,  China  wood  oil  and 
linseed  oil."    From  C.  a.  .  . 

Roach,  J.  R.  (to  General  Mills,  Inc.). 

COPOLYMERS  OF  FATTY  OILS  ffl  D  POLYALLYL  ETHERS. 

U.  S.  2,555,834  (June  5,  1951);  C.  A.  45,  8299  (1951). 

Fatty  oils  and  polyally  ethers  can  be  polymerized  at  50-150°  C. 
by  bubbling  an  oxygen- containing  gas  through  the  mixture  until  a 
homogeneous,  liquid,  soluole  copolymer  is  formed.    The  products  are 
useful  for  the  maiuff.cture  of  surface  coatings  and  of  impregnants 
for  porous  articles  such  as  wood,  cloth,  paper,  etc. 
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Roach,  J,  Rf.  (to  General  Mills,  Inc.) 

COPOLYMER  OF  STYRSNE,  F^l'TY  OIL,  POLYaLLYL  ETHER •> 

U.  S.  2,562,537  (July  31,  1951)*;  C B  A.  45,  9894  (1951). 

"Prepn*  of  a  liquid,  sol.  copolymer  contg»  unsatd*  fatty  oil 
50-70',  polyallyl  ether  25-40,  and  styrene  5-15%  is  described*  The 
drying  properties  of  the  unsatd.  oils  in  this  copolyraer  are  improved© 
Semi  drying  oils  which  can  be  used  are  soybean  oil,,  cottonseed  oil^ 
corn  oil,  and  sunf lower  oil,  and  drying  oils  which  can  be  used  are 
linseed  oil,  per  ilia  oil,  oiticica  oil,  castor  oil,  xind  tung  oil* 
Cf  *  C.  a.  45,  6299 p"     From  Cc  A, 

Ryan,  V.  A.   (to  Harvell  Corp.,) 

COMPOSITION  OF  MATTER  USING  CHINA  WOOD  OIL  ,-UL  Ci-iSHSi/Y-NUT  SHELL 
LIQUID,  iiND  METHOD  OF  MAKING  IT* 

U.  S,  1,927,220  (Sept.  19,  1933);  C.  A.  27.,  5995  (1933). 

"About  equal  omts ,  of  China  wood  oil  gel  and  cashew  ,nut  shell 
liquid  are  heated  together  •"    From  C«  A. 

Salathiel,  R«  ix+  (to    Standard  Oil  Development  Coe) 

PROCESS  AND  AGENT  FOR  BREWING  PETROLEUM  EMULSIONS.. 
U.  S.  2,312,731  (Mar«  2,  1943);  C«  A.  37,  5577  (1943). 

"A  demulsifying  agent  is  used  such  as  a  polymerized  or  monohydric 
.  .'       ether-ale «  ester  deriv.  of  the  polybasic  acid  compd.  obtained  by  the 
diene  condensation  with  maleic  anhydride  of  a  dione-re active  fatty 
oil  such  as  tung  oil,  oiticica  oil  or  dehydrated  castor  oil  or  a 
diene -re  active  fatty  acid  such  as  eleostearic  acid,"    From  C.  A« 

Salathiel,  R.  u%  (to  Standard  Oil  Development  Co.) 

PROCESS  ixND  iiGENT  FOR  BREAKING  PETROLEUM  EMULSIONS, 

U.  S,,  2,312,733  (Mar.  2,  1943);  C,  A.  37,  5577  (1943), 

"Relates  to  the  use  of  a  demulsifying  agent  comprising  a  mixt* 
including  a  product  obtained  by  condensing  according  to  the  Diels- 
Alder  reaction  a  diene-reactive  fatty  oil  such  as  tung  oil  or 
oiticica  oil  *  *  ^yithj  maleic  anhydride,  and  an  oil-sol.  sulfonated 
product  derived  from  petroleum."    From  C.  A. 

Schlatter,  K« 

OXIDATION  PRODUCT  GF.COUMARONE  AND  INDENE. 

U.  S.  l,294f,836  (Feb.  18,  1919);  C.  A.  13,  1158  (1919). 

"A  material  suitable  for  use  as  a  varnish  is  produced  by  the 
action  of  chromyl  chloride  upon  compds.  of  the  coumarone  and 
indene  groups  in  the  presence  of  a, volatile  solvent,  a  gum  and  an 
oil,  ©cg»,  a  mixte  formed  of  Chinese  wood  oil  or  linseed  oil, 
coumarin,  dammar  gum  and  CCl^  <."    From.C .  A. 

Schlick,  ififilly* 

STAND  OILS  . 

Ger.  801,644  (Jan.  18,  1951)*;  J.  Am.  Oil  Chemists'  Soc.  28,  323  (1951); 
C.  A.  45,  3614  (1951) . 

"In  the  manufacture  of  stand  oils  from  linseed  oil,  sometimes  in 
admixture  with  10-20$  of  other  drying  oils  such  as  wood  oil,  oiticica 
oil,  or  soybean  oil,  the  boiling  time  may  be  reduced  by  heating  in  a 
closed  vessel  at  280-300°  while  constantly  blowing  a  cold  air  current 
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over  the  oil  surface  and  sucking  off  air  and  oil  vapors  until  the 
oil  consistancy  has  reached  the  desired  stage.     The  absorbed  oxygen 
saturates  the  double  bonds  of  the  contained  linolenates  and  promotes 
cyclization  of  the  oil  molecules  which  accelerates  the  polymerization 
process."    From  J.  Abu  Oil  Chemists'  Sooe 

Schuricht,  k.  G.,  and  bright-,  G.  T .  (to  Western  Cartridge  Co.) 

COMPOSITION  ANL  iR  CCESS  OF  MAKING  SAME^TREATING  CHINA  uQOD  OIL/7". 
U,  S.  1,577,426  (Mar.  16,  1926);  C.  A,  20,  1697  (1926). 

"a  product  which  is  suitable  for  use  as  a  binder  with  corkp 
etc.,  is  prepd.  by  heating  China  wood  oil  to  form  a  jelly  and 
quenching  with  cold  H^O."    From  C.  A« 

Scobel,  Benjamin 

PROCESS  FOR  SOLIDIFYING  CHINa-U"QOD  OIL  AND  THE  PRODUCT  THEREOF*  . 
U.  S.  1,363,864  (July  5,  1921). 

"China-wood  oil  is  thoroughly  mixed  ivith  FeClg,  ZnClg,  AlClg, 
or  similar  halides  previously  ground  in  rosin  oil  or  linseed  oil 
to  form  a  moldable  mixt.,  which  is  seasoned  by  gentle  heating." 
From  C.  A. 

Snow,  Howard  (to  Southern  Friction  Materials  Co.) 

PHENOL  ALDEHYDE-PETROLEUM  PITCH-DRYING  OIL  IMPREGNATING  COMPOSITION. 
U.  S.  2,485,327  (Oct.  18,  1949). 

Leather  substitutes  and  similar  products  are  made  by  impregnating 
fabrics  with  a  composition  composed  of  a  thermosetting  resin  (phenol- 
aldehyde,  oil-modified  phenol  aldehyde,  rosin  ester-modified  phenol 
aldehyde) (l ,5-2  parts),  a  petroleum  pitch  of  specif ied  properties 
(3-4  parts), -a  drying  oil  (4-5.5  parts),  and  a  solvent  (1*7.5  parts). 
The  drying  oil  may  be  linseed,  China-wood;  oiticica,  perilla,  de- 
•  hydrated  castor,  soybean,  or  a  synthetic  drying  oil. 

Soday,  F.  J.  (to  United  Gas  Improvement  Co.) 

SYNTHETIC  RES  IN  AND  PROCESS  FOR  MAKING  THE  SAME- 

U.  S.  2,251,297  (Aug..  5,  1941);  C.  A.  35,  7063  (1941). 

Resins  are  prepared  from  (l)  a  polyhydric  alcohol,   (2)  the  adduct 
of  maleic  anhydride  with  a  light  oil  fraction  rioh  in  isoprene,  and 
(3)  a  drying  oil  or  its  acids-,  e.g.,  tung,  linseed,  rubberseed, 
soybean,  oiticica  and- walnut' oils,  eleostearic,  linoleic  and  other 
drying  oil  acids* 

Soiamor,  Joseph  anaRalpn,  S.  J. 

PROCESS  FOR  THE  PRODUCTION  OF  THICKENED  OIL  WITH  ADDITION  OF  vdOQD  OIL 
AMD  MEANS  THEREFOR. 

U.  S.  1,915,555  (June  27,  1933);  C.  A.  _27,  4428  (1933). 
Cf.  Brit.  362,545. 
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Stubblebine,  Warren  (to  Armstrong  Cork  Co.) 
LINOLEUM  COMPOSITIONS.'  '  ' 

U.  S.  2,56*1,427  (July  24,  1951). 

•  '    Linoleum  compositions  are  composed  of  oxidized  and  polymerized 
drying  oil-resin  gels,  filler,,  and  a  partially  hydrolyzed  copolymer 
of  vinyl  chloride  and  vinyl  acetate.    The  oil-resin  gel  may  contain 
soybean,  linseed,  China-wood  or  other  drying  oils. 

Tracy,  0.  V.  (to  Standard  Oil  Development  Co.) 

PREPARATION  OF  RESIN-DRYING  OIL  MIXTURE. 
U.  S.  2,554,280  (May  22,  1951) 

A  process  for  the  manufacture  of  a  solution  of  heat-bodiable, 
»     drying  resin  in  a  heat-bodiable  drying  oil  by  co  polymerization  of  but  ad  ine  with 
isobutylene  at  -40  to  10°  C,,.  with  AlClv  in  propane  and. transferring 
of  the  polymer  into  a  drying  oil  such  as  tung,   linseed,  oiticica, 
soybean,  dehydrated  castor,  fish  or  china  oil. 

Knakef ord,  L*.  E.,  and  newitt,  D.  H. 

I/iAlJUFiiCTURE  OF  INTERPOLYMERS 
U.  S.  2,39ki,710  (Jan.  8,  1946). 

I nter polymers  of  styrene  wi th  China-wood  oil  are  mentioned.  .  The 
claims  apply  to  styrene -dehydrated  castor  oil  interpolymers . 

uakeford,  L.  E.,  and  Hewitt,  D.  H.  (to  Shor/ah-Williams  Co.) 

1NTERP0LYMERIZAEI0N  OF  STYRENB  AND  FROSTING  DRYING  OIL  IN  PRESENCE 
OF  MONOCYCLIC  ALPH  A-TERPEN3 . 
U.  S.  2,567,137  (Sept.  4,  1951) 

Styrene-oil  interpolymers  of  non-frosting  character  are  formed 
by  heating  styrene  with  unpolymerized  frosting  drying  oil, 
such  as  china-wood  oil,  Japanese  wood-oil  or  oiticica  oil,  in  the 
presence  of  a  solvent  comprising  an  amount  of  monocyclic  alpha 
terpene  sufficient  to  prevent  gelation  during  interpolymerization  and... 
to  prevent  frosting  of  f il/as  of  the  product  on  drying. 

vtfaldie,  VS.  a.  (to  New  Wrinkle,  Inc.) 

FLEXIBLE  OIL  kCID  MODIFIED  ALKYD  RSSIN  WRINKLE  C OAflNG  "COMPOSITION 
AND  METHOD  OF  MAKING*  ' 
U.  S.  2,556,606  (June  12,  1951). 

Compositions  which  dry  to  a  flexible,  wrinkle  finish  are  made  by 
reacting  3.  polyhydric  alcohol,  a  polybasic  acid,  a  fatty  acid  of 
non-drying  or  semi -drying  nature  and  by  adding  to  this  alkyd  resin  , 
a  drying  oil  and  metallic  driers.    Suitable  drying  oils  include 
tung,  oiticica,  heat-treated  linseed  and  dehydrated  castor  oils* 
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Y/ayne,  Vil,  J.  (to  DuPont  de  Nemours,  h*  I#,  &  Co.) 

FOLYMSRIC  ESTERS  OF  NATURAE!  DRYING  OIL  FATTY  ^CIDS. 

U.  S.  2,566,268  Uug.  28,  1951);  J.  anu  Oil  Chemists'  Soc,  2_8,  491 

(1951). 

"Ethylene  is  copolymorized  with  vinyl  acetate 'and 'the  resulting 
copolymer  hydrolyzed  to  give  a  polymeric  substance  having -the 
empirical  .formula  (CHgCHo^  (CHg-CHOH)^*    Ethylene  can  also  be 
copolym^rized  with  carbon  monoxide  and  the  resulting  copolymer  reduced 
catalytically  to  give  a  polymeric  substance  having  the  empirical 
formula  (CHg-OHg ^(CHOH)^.    The  free  hydroxyl  groups  of  these  polymers 
can  be  esterified  with  drying  oil  fatty  acids.    Films  of 'these  oils 
1        containing  driers,  dry  faster  than  linseed  oil  films  with  drier*  In 
addition. the  films  are  tougher  and  more  durable  than  linseed  oil 
films,"    From  J.  ^m.  Oil  Chemists'  Soc. 

"Suitable  drying  oil  acids  that  may  be  used  include  the  acids 
which  have  at  least  12  carbons  and  usually  not  more  than  22  carbons 
and  an  ethylenic  uns  aturation,  ■  s.uch  as  linoleic,  linolenic, 
clupadonic  and  soy-bean  oil  acids  or  of  China-wood  'oil  with  such 
acids."     From  the  patent.  ,     ,  • 

Vifheeler,  G.  K.  (to  R.  T.  Vanderbilt  Co.,  Inc.). 
DRIER  C  OMPOS  IT  IONS  • 
U.  S.  2,565,897  (  Aag.  28,  1951). 

A  drier  composition  composed  of  a  manganese  drier  and  a  modifier 
selected  from  the  group  consisting  of  q-phenanthroline,  Q-phenanthro- 
line  monohydrate,  and  a,a  '  -dipyridyl  is  recommended 'for*  the  drying  of 
tung  or  other  drying  oils  or  of  the  pure  esters  of  eleostearic  or 
other  unsaturated  acids.    Solvents  for  the.  drier  composition  may 

.  consist  of  tung  or  other  drying  oils  or  tung  oil  aoids  or  other 

.  drying  oil  acids. 

mhetstone,  R.  R.,  Raab,  "W.  J.  and  Ballard,  S.  A.   (to  Shell  Development  Co.) 

CONDENSATION  PRODUCTS  FROM  FOLYELHYLENIC -UNS AT 0RAT ED  ALDEHYDE  ADDUCTS, 
DERIVATIVES  THEREOF,  AWD  METHODS  FOR  PRODUCING  THE  SA/iE. 
U.  S.  2,568,426  (Sept.  16,  1951) 

Claims  1  and  2  agply  to  ester  condensation  products  obtained  by 
treating  an  addition  product  of  acrolein  and  tung  oil  (or  methyl 
esters  of  tung  oil  fatty  acids)  with  O.OT/0  to  5/o  by  weight  of 
aluminum  isopropoxide.  ' 

ftolf .  0.  R. 

APPARATUS  FOR  THICKENING  WOOD  OIL, 

Britr  364*832  'Jan.  2,  '1931)*;  C.  A.  27,  2050  (1933). 

Young,  H.  H.,  and  Black,  H.  C.  (to  Swift  &  Co.). 
CONVENT  TREATMENT. 
U.  S.  2,553,288  (May  15,  1951). 

a  process  for  the  manufacture  of  mono-  and  di-glyceride  esters  of 
fatty  acids  by  reacting  triglyceride  fats  or  oils  with  glycerine  and 
then  fractionating  the  products  with  a  mixture  of  polar  and  non-polar 
solvents.    It  is  applicable  to  the  manufacture  of  partial  esters  from 
eleostearic  acid  and  from  tung  oil  acids. 
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ERRATA 


Page 

i, 

line 

20 

"Tung  World"  should  be  included  in  list  of  sources* 

tt 

5, 

ii 

35 

Change,  B0  To,  should  be  Chang,  3C  T0 

it 

18, 

tt 

21 

Wornum,  W0  Wc,  should  be  Wornum,  W„  E„ 

it 

23, 

it 

34 

Swearington,  Lynn,  should  be  Swearingen,  Lynn0 

tt 

25, 

it 

1 

Wen,  Hsiang-Shing,  should  be  Men,  Hsiang~Hsmg0 

tt 

39, 

it 

10 

Mendes,  T0  Po,  should  be  Mendez,  Pa  T0  ? 

it 

39* 

it 

31 

The  symbol  following  Bartlett's  should  be  *  c 

ti 

40, 

ti 

25 

Painter,  H„ ,  should  be  Painter,  J0  H0 

ti 

65, 

ti 

14 

Camp,  Ao  To,  should  be  Camp,  Ac  Fo 

it 

77, 

it 

37 

Cyrus  should  be  Cyprus 0 

it 

82, 

it 

34,  41 

Schultz,  Bo  Eo,  should  be  Schultz.,  En  fo 

ti 

125, 

it 

9 

Wen,  S0  So,  should  be  Wen,  So  Ho 

■i 

134, 
136, 

tt 

44 

ICI  shoula  be  IC10 

ii 

ti 

36 

Rakinowicz,  J,.,  should  be  Rabmovjics,  J0 

IT 

111 

144, 

it 

17 

The  volume  number,  35,  is  incorrect 0 

II 
II 

145, 

ti 

43 

Jo  Oil  Colour  Chemists'  Assoc0  20,  124-48  (1937)"*" 

II 
II 

151  j 

tt 

8 

Mcllheny's,  should  be  Mcllhmey 1  s„ 

II 

11 

155, 

it 

1 

Westgato,  Mo,  should  be  Westgate,  Jo  Mo 

II 

195, 

it 

11 

Erastova,  Ro  MOJ  Oleshkovich,  Mo,  and  Aelanov,  Go 

II 

II 

197, 

it 

45 

caboxyl  should  be  carboxyl0 

tl 

204, 

ii 

49 

add  pages  107-9  after  97-9  o 

II 

214, 

ti 

34 

Nagel,  I0  W0,  should  be  Nagel,  W6 

II 

274, 

tt 

20 

Rohrback,  So,  should  be  Rohrbach,  E0 

■i 
It 

294, 

it 

1 

Singer,  Rudolf,  Jr.,  should  bo  Singer,  Rudolf,  Jo  Ro 

tl 

309, 

it 

39 

Booth,  Do  E„ ,  should  be  Booth,  Dn  Co 

II 

322, 

it 

19 

Livache,  A0  and  Mcintosh,  Jo  Go 

II 

IT 

362, 

it 

2 

Co  A0  ^0,  5912  should  be  Co  A0  30,  51920 

11 

357, 

it 

33 

Hasura  should  be  Hazuran 

II 

376, 

tt 

23 

COM2  should  be  C0Me2o 

|| 

3«<i, 

ii 

40 

Dr0  Diver  should  bo  Dr0  Divers 0 

II 

398, 

ti 

16 

Woods,  So  Co,  should  be  Wood,  So  Co 

II 

400, 

tt 

14 

2,419,921  should  be.  2,418,921. 

It 

415, 

n 

31 

Zu  should  be  Znn 

11 

430, 

ii 

23 

hexahydroxycyclohenane  should  be  hexahydroxycyclohexane0 

tt 

446, 

it 

35 

Ferguson,  Do  So,  should  be  Ferguson,  Co  So 

tl 

455, 

ii 

44 

Kolleck,  Leo,  should  be  Kollek,  Leo0 

tt 

456, 

it 

3,9,24 

Sloan-Blabon  Corpc  should  bo  Sloane-Blabon  Corp0 
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Dub os c,  A. 
Duf'renoy,  J. 
Duin,  van,  C . 
Dull,  G.  J. 
Dunb  ar ,  E .  V . 
Dunbrook,  R.  F 
Duncan,  R.  A. 
Dunham,  H .  V . 
Dunn,  S .  T . 


308 

579,678 


109 

57  9 
679 

194 
347 
475 
31 

DuPont  de  Nemours,  E.I..&  Co.  403-4, 
410,422, ^03-7, 439,442,451-2,456-7, 
467, 175-6, 479,481,487, 495, 543,659, 
709,715 
Durant,  M.  W.  429,435 
Durez  Plastics  &  Chemicals,  Inc. 

See  General  Plastics,  Inc. 
DuSautoy,  it.  579 
Dusenbury,  M,  R,  530 
Dutron,  R.  334 
Dvortsaic,  J.  115 
Dyul,  R.  S.  58,577 
Dye,  Dr.  579 
Dykstra,  H.B.  476 
E.I.  DuPonx  de  Nemours  &  Co.,  Inc. 
See  DePont  de  Nemours  ' 
268 
115 
7,116 
7 

516,709 
580 

'   435  '  ' 
401 

18,155,167,2*0-3,246, 
252,277-9,288,323,354-6,580-1 
Eigenberger,  E.  116,356 
Ei jnsberen, • J.F.H.  van  560 
Eiland,  J.  C.  391 
Eilerman,  G.  E.  663 
Eiseraann  504,522,550 
Eisenmann,  K.  493 
Ei sense hi ml,  Gerald 
Eisenschiml,  Otto 
Elbel,  Ernst  446 
Elden,  H.  van  75 
Eldred,  F.  H.  280 

ii 

Electrochemische  "i\erke  Munchen  A.-G. 
476 


Earhart ,  K.  A. 
Earle,  F.  R. 
East on,  B.  J. 
Echegaray,  M. 
Eckey,  3,  a. 
Eckmann,  C . 
Edgar,  D,  E.  •  • 
Eggs,  W.  S. 
Eibner .  A* 


194,389-90,717 
243,389-90,717 


724,-  - 


Ellis,  3.  A.  117,168 

Eillis,  Carleton  403,424,435,446, 

452,476-7,517,542 
flllis,  JL.  M«  ..,.585 
31 lis -Chalmers  Co.  476 
Ellis-Foster  Co.  403,42.5,435,446, 

449,452,476-7,517,547 
Eilm,  A.  C.  195,256,366-9,581,679 
Smriiel,  M.W.     ;  32,44,382,581,679,702 
Engelbeen,  B .  75 
Engelbeen,  M.  581 
Engelhard  165 
angle,  L.  S.      '  446 
Engl  i s  che  Wal  lwar en-xuanuf  aktur 

536    .  ■    ■  .'  ' 

Engler  170 
English,  L.  578 
Erastova,  R.  M.  155,195,717 
Erickson,  J.L.E.      .  382 
Qrnsz,  k.  C.        581-2  '. 
Esin,  S .      '  348 

Ess.     See  Kay  and  Ess  Chemical  Co., 
Eudaley,  G.  R.        581  ^ 
Evans,  R.  J. 
Evans,  W.  L. 


Eyre,  J.  L. 
Eysenbach,  J, 
Fahrion,  iiY. 


,413 
*  352' ' 
488 
il*  503 
137,156*  195,205,209, 
244, 263 , 2a  1,  308*,  326 \  582.' 
Fairchild,  David  551,562,654,679 
Falkenburg,  L.  B.  676,679 
Fancutt,  F.     '  308-9 
Farbenindustrie,  I.G.        See  t .G. 

Farbenindustrie  A.-G. _ 
Farmer,  C.  S.  244 
Farmer,  E.  H.  352,356,360-1, 
648 

Fasig,;K.,w.  117,583" 

Faucett, ?P.  H.     '  244,309 

Fauve,  M.        167  " 

Feagin,  R.  0.  524 

Fearnley,  Geo.  245 

Federation  of  Paint  and  Varnish 

Production  Clubs  .  See  names  of 
individual  clubs,  i.e.,' 


Baltimore,  Cleveland,  etc 


Fehr,  Frank  &  Co. 
Fellinger,  L.  L. 
Ferguson,  C.  S. 
Fernholz,  D.  L. 
Ferrari,  Collette 


390 

•  273 

445-'6,717 
31,37*58 

'.  143" 


Fitelson,  J* 
Flint,  R.  B. 
Flood,  M,  E..  . 


Fetrow,  MP  l/V,        390,6.79  .  „  . 
Fey,  Georg  and  Co.  .461,478 
Finlay,  R.  H..       679  . 
Finley,  Bbzier  507 
Fisch,  t«-illi      .  528  ... 
Fisher,  E.  30,44,55,59,608 
Fisher,  J.R.,  Jr.        7.09  ,  , 
117  .... 
452,543,709 
.  309,565,5^3 
Flood  &  -^onlclin  Co.    ,  .  463  .. 
Floor.  Covering  Patents,  Inc 
Florida  Agr.  rixot.  ^ta.  , 
52-3, 65-6, 72,677, 702 
Florida  Dept.  of  Agr.  .  3,679 
Florida  Enga  Indus,  i^xpt..  St  a. 
Flowers,  J.  583 
Flugge,  S ,  _L.        413  . 
Flygare,  florst  646-9... 
Fokin,  S.  156,195,245-6,2,61 
Fonrooert,  Ewald  8,187,195-8,249, 

252,310,563,680 
Forbes,  A.P.S.  32 
Forbes,  I.  L.        384 .  ; 
583 
•   452  . 
569  ....  : 

,118 

.  100,118,168 
352 

76„86-7, 118-9, 


512 


94 


Forbes,  W.  C. 
Foster,  R.  C. 
Fournier,  P. 
Fox,  J.  J. 
Frahm,  E.D.G. 
France,.  .if? »  G, 
Francois,  M.  Th. 

281-2 
Frank  Fehr  &  Co. 

&   .C  O  a  ■  i  , 

Frankignoulle,  A. S 
Frappa,  C.  33 
Frazier*-  Charles, 
Freeman,  A.  F. 

.  139,409,584. 
Freeman,  S.  E. 
Freimuth,  .U« 
Friend,  J,  U. 
Frilette,   V.  J. 
Frishkorn,  Ma  KYa 


Ferreyra  Reynolds,  L. 


583 


See  Fehr,  Frank 

.     '  703 

138,622,651 
51,68,86-8,96,101, 

543         ,J  ;7        '  .\  j 
374 

,233,246,584 
246 
447 

Fritz,  Felix  180,198-9,246,357, 

584-5,680 
Frost,  E.  X.  76 
Frost,  JL.  E.  301 
Fryer,  P,  J.  169 
Fu,.  Y,        235  ,  •  •, 

Fuchs,  R.        136      ,     .         V  ' 
Fuelnegg.        See  Gebauer-Fuelnegg 
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Fuller,  E.  3, 


247 
585 
H.  119 

76 
456,708 
59  . 
30 
680 
169 

8-9,18,59-60, 76-8, 
36-9,119-20,169-70,199-20^,247, 
264, 282, 311-3,  390  ,.446, 478,507-8, 
536, 543, 565, 586-6 


Fulton,  R.  A, 
Fulweiler,  Vn:. 
Furness,  R. 
Gab el,  A.  R. 

Gadduia, 
Gaines , 
Gaines , 
Gamb 1 e , 
Gardner 


J. 
J. 
L. 


G. . 
P. 
L . 
A. 


•  680  -  ' 
.  583 

478  ,  . 

131 

.403-4,451,435,471 

536. 


Garoglio, .  £.  G. 
Gascoigne,  J.  A. 
Gatlin,  E.  C. 
Gattermann,  L. 
Gauerke,  0,  G. 
Gautschej  A.  J. 
Gay,  E.  0.        76,391  . 
Gebauer-Fuelnegg,  S.  248 
Gee,  Geoffrey        24b, 269, 589 
Geer,  7*.  C.        530.  . 
Gehrenbecic,  G*  3..  .663 
Geiber,  E.        414,     .  .  . 
Geiger,  IV  H.  404 
Geiser,  B.  M.  709 
Geiber,  E.  T.  105,589 
General  Bake  lite  Co.   ,  400 

See  als o  Bakelite  Corp.;  Bakelite 

G.ra.b «H. j  bakelite,  Ltd. 
General  Coating  Co.  415 
General  Electric  Co.  399,433,435, 

439,442,446,460,474,523,708 

See  als o  Canadian  General 

Electric  Co. 
General  Mills,  Inc.  712-5 
General-  Plastics,  ;Inc..  403 
Georg  Fey  &  Co.        See. Fey,  Georg, 

&  Co.  .  .... 

Georgi,  G.D.V.  78,116,170 
Georgia  Agr .  Expt*  Sta.  .  101 
Georgia  Coastal , Plain .Lxpt .  St a. 

47  ...... 

Gerard,  Andre,  9,121 

Gerhart,  H.  L.  453,456,524 

Gershen,  3.  567. 

Gerstein,  L.  a.  .681 

Ghersa,  P.        292  , 

Gilbert,  S.  G.  .37,57-8,60,62,64, 

70, 69-91,  94,  590,  59<*,  596-7,  615, 

639^677,681,699  . 


Gilg  170 
villein,  I/*. 
Gill,  J.  B.  . 
Gimenez,  J.  B 
Gimenez  ■ 
Ginkul,  S.  0. 
Ginn,  >i.  .W.  •  <  • 
Gitchel,  -W.  B. 
Gleason,  A,  B. 
Glidden,  Co. 
Gobbato,  Celest 


590 

61  • 

Aranda. 


See  Aranda 


33 
478. 

450, 359 
710 
405,440,537 
e   -  590 


Oocholashvili,  U-» 


Godbol? 


J. 


Godden,  W,  • 
Godoy,  Celeste, 


M, 

121 

382 
Jr. 

Gohier  590 
Golden  Gate  Club 
Gold^nhili,  R. 
Goldsmith,  H.  E. 
Goldsmith,  'J.  N« 
Gonser,  K. 
Gonzalez,  E. 
Gonzalez,  G. 


33 


590 


-314 
682 
•  180 

-  118,121-2,176,566 


233  •  - 

L.        590.  • 
662  •  ■ 

Goodricn,  B.  P.,  Co.  499,530 
Gordon,  D.        590    •     •  •  • 
Graham,  T.  vif.  •      30  -  "  • 
Graves,  G.  D.    •    479  • 
Gray,  fl,,  F.,  Jr.  -705 
Great  Brit.  Imperial  Institute. 

See  Imperial  Institute 
Greaves,  J.  Ek  248,357,591 


Green,  J.  B.' 
Green,  I.  <3v  - 
Greene,  R-.  8. 
Greenfield,  T. 
Greenlee,  S.  0. 


479 
591 
9,551,591 

251 

543  • 

Greenstreet,  V.  R.  89 

Greer,  S.  R.,  40,61,64-5,69,90, 

591-2-,  606,621^717 
Gregg,  G.  rfi*        249      %  • 
Greth,  A.        155    «  * 
Griebel,  d  592 
Griess,  G.  A.  453-4 


Grisand,  Jules 
Grof f ; .  Frazier 
Groggins,  P.  H. 
Grollman,  A. 
Groot,  E.  H* 
Gropp,-  C.  M» 
Grove,  C.-S., 
Gr  aen,  F.  n. 
Gruenwald,  L. 


592 

422^-3,529 
•  391 
•  156 
•  593 
677',68i 
Jr*     '  598 
593 

A. 


±04, 54 4 


Grun,  Ad. 
Grus 


357 

J.  214,357,368 
Guedras,  Marcel  306,314,357 
Guerin,  P.  10 
Guillen-,  P.V.M.  593 
Guinkul,  S.G.  590 
Guise lia,  A.  170 


Gupta 
Gurney, 
Gustav 
Gutie  . , 
Gut kin, 
Guzman, 
I.,  D. 

Hadert,  Hans 
Hafeli,  J.  M. 
Hager,  I.  D. 
Hahle,  Herbert 
Hahn  354 
Hailwood,  A. 
Hakubun,  R. 
Halbrook, 
Hal  den,  M . 


See  Sen  Gupta 


90 


See  Ruth 


G.  T,  593 

S.  S.        344  .  ...  * 
V.  L.  78 
See  D.,  H. 

2.00,593- 

314-5,682 
315 
49G 


J. 

90 

J. 

170 
171 


66' 


96.-7,135,617 


Hall,  C.  H. 
Hall,  C.J.J.van  .     703.  ,- 
Hall,  Gustav       404  ■ 
Hall,  J.  G.  344 
Hall,  W.  A.        479-80  . 
Halle-Ammendorff .        See  Chemische 
Fabrik  Halle -Amiaundorff  Gebr. 
Hartmann 
Haller,  Wilhelm  10,404-5 
Hamilton,  Joseph  33,53,60-2,90, 

594,677 
Hanle,  J.  E-        707    ,  • 
Hannewijk,  J.  ■  283 
-.Hansen,  P.  L.        594....  >,'  , 

Hans  en-Schmidt,  E.  '''..'686 
Hansiey, "-V,  L. ;     :  233  " 
Hantz  277 

Harus,  J.        631        See  also  Subject 
index  under  Iodine  value 

Happel,  John     .  410,492 

Harolds  on,  Arthur  454 

Harper,    81*  J.  405 

Harries,  G «  215,363 

Harrison,  A.W*C,  122,249,252 

Hart,  L.  P.  313 

Harth,  P.  £i.   .  430 

Hartman,  P.  E.  250 

Hartmann,  C.p.E,        See  Chemische 
Fabrik  Halle-Ammendorff . 


Hartmann,  W.K.R.,  and  Hartmann,  C.P.E. 
See  Chemische  Fabrik  Halle- 
Ammendorff  Gebr.  Hartmann., 

Hartweg,  L.  131 

Harvel  Corp.        405., 480-1, 497, 524, 713 

Harvel 'Research  Corp.        40k;,  710 

Harvey,  M.  T.  405,480-1,524,710 

Hasperue,  J.  C.  594 

Hauser,  k.  A.  171,177 

Hausmah,  M.  J.  10,250 

Have,  ft.  von  215 

Hawkins,  K.  S.        368  ;  •  .  . 

Hawkins,.  L.  A.,   .  594 

Hayne,  D. -W.    :    568  :  *     ...... :•' 

Hayter,  C.  N.  73,594 
Hazura,  K.  357,360,717 
Hear  in,  J.  B,  594 
Hebberling,  H.  315 
Hecht,  Eduard  '  481. 
Hecht ,  I .  592 
Meckel,  E. '  199 
HeGkel,  G.  B.  10,62,594 
Heffner,  L.  :  L.  -  -    421  .  -    it .  "'         ■  . 
'Hehner,  0.        122,.127,652  "  ;'  - 

See  also  subject  indeiv  under 
Hehner  value;,  Iodine  value  >•'  ', 
Heijmer,   G.  B.       .529 . 
Heim,  R.        594\  .      0  .■• 

Eeinemann,  A.  C.  536 
-Heintzleman,  '  P.  S •-    :_  ,  10  . 
Heinzelman,  D.  C.    1  139-40,.369,615",V  ' 

693,695  . 
Reiser,  H.  Di 
Heller,  H.     ;  594 
Hems  ley,  W.  3. 
Hendrickx,  F.  L. 
Hennefrund,  H.  H. 


537. 


Henning,  C.I.B. 


34,595,682 

682 

554,594  £**  ,»• 
481  v.  ; 

Henriques,  R.  122,286 
Henry,  A.  10,595 
Henry,  Max  3.4 
Henry,  I .  A«  382 
Hentschell  and  Co.  482 
Herberts,  K«  274,366 
Hercules  Powder  Co.  445,490,496, 
498,530 

Hermann,  F.  J.  306-7,315-6,678, 

.682 

He  r  r  man  n ,  Pau  1 
Hertkorn,  J. 
Hess,  P.  S. 
Heuckeroth,  Van 


432 
123,171,508 

683 

See  Van  Heuckeroth. 
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Hewitt,  D.  H.  450,663,715 

fie  yd  ear  and,  F.  C.  von  '.  665 

Eeyle'n,  C.  L.  62 

Eeywood,  C  .  Lr.     "  '683,666,702 

nice,  J.  0.  595 

Eilbert,  Gv'K.  595 

Hilditcn,  i.  F.  124,157,263,557, 

57o ,  d8<3 
Hill,  Arthur  465 
Kill,  R'«        438  ' 
hill,  R.  if'..  651 
hill,  8.  459 
Hill,  Rf.  H«  569 
Sillier ,  J.  M.  34 
Hills,  L.  H.  405-6,^45 
Rilpert,  R.  5.  250 
nines,  Lee  51,34-5 
Hinkul,   6-.  6.  595 
Plintze,  0.  ID.  250 
Hixon,  A.  W.  251 

Ho,  Kai  11,78,30,125,149,251,391, 
535-6 

Ho,  P.Y.        684  4  • 

Hochwalt,  C.  A.  501 

Hodgson,  L.  672 

Hoehne,  F ,  C .  596 

Eoepfner,  W.  125 

Hoffman,  A.  E.  660 

Hoffman,  G.  p.  b2,578 

H  of  f man ,  L .  596 

Hofmann,  K.  E.  200 

Hon,  H.  G.  684 

Holde,  D.  1^5,1^5-3,158,264' 

Holdt,  C.  P.  187,310,315,316i 

Hollander,  A.  284 

Hoi  ley,  C.D,        126, 153,1 72 _ 

Hollihan,  J.  P.  200-1,5^6 

Eolman,  R.  I.'  371 

Holmes,  S.  M.        2,595-6   .  . 

Ho  Li©  s,  R.  L.        9*0-2,  97 ,100^172, 2 15, 

556,596-7,684,691 

Holt,  5.  436 

Hoizberger,  J.  H.  353 
it  * 

Eonel,  Herbert  436 

Eooft,  F.  V.  432 

Hoogland,  J.  J.  562 

Hooker,.  Ti.  J.        6 84 

Hooper,  fftn,  E./&  Sons  Go.  421 

Hopkins,  F.  ViT.        284,  597,  436 

Hopper,  T.  H.        92.  . 

Horn,  A.  C.        423,  447,  482,  710  . 

Horn,  L.  J.  597 

Hofriby,  A«  J.  vf.  584 


Hornby,  A.  J.  v<*  664 
Eornemann,  C.  317 
Hou,  D.  B.  173 
Hcuck,  R.  L.  201 
Ho as ton,  James  577,685 
How,  Bang        11,331,5  97 
Howard,  N.  F.  555 
Howes,  F.  N.  597 
Hrabe,  K.  538 
Hsia,  D.  Y.  699 
Hsu,  Chih-Fang  11 
nSU, 


B 

iisu,  I 
Hsuan, 
Hu,  D. 

Huang, 
Huang , 
Hubbard, 
Hubl 


in 

V 


598 

173  '  • 

643-  ; 
149,353,358  • 
L.  -685        1  ; 
Y.  614 
J  •  598 
See  subject  index  under 
Iodine  value. 


Hudson,  J.  C. 
Huff,  C.  H. 
Huff,  R.  H. 
Hugel,  F. 
Hull,  S.  M. 
Hulst,  L.  J. 
Hunter,  A.  0. 
Hunter,  G  •  w « 
Hurst,  G.  H. 
Hurt.,  .E.  F. 
Hyman,  Julius 
IbukL,  E. 


306 
455 
201-2 

273 

482 
N.  van  der 
598 

•  483 
V,  598. 
317 

251,483 

365 


126,173,358 


I.  G.  Farbenindustrie  A.-G-.  411,423, 
437,447,455,433-4,495,495,498,508, 
517,552-5,537,710 

Il'iashenko,  K«  63 

Iliff,  J,  W,  437 

Imperial  Chemical  Industries,  Ino .  42t 
Imperial  Chemical  Industrie's,  Ltd.  40c 

430,457-9,446-7,485,546,664,710 
Imperial  Inst.  (Gt.  Brit.)  '11,79 
Indestructible  Paint  Co.  '477 
Ingle,  E.  103,175,160,598 
Interchemical  Corp.  '406,425,446,661, 

707,712 

International  Institute  of  Agriculture 
11  • 

International  Printing  Ink  Corp.  447 

Icganson,  G.  Ya.  343 

Iseriberg,  David  486 

Ishio,'1  M.  265,359 

Itahara,  E.  184 

Ito,  K.  230 
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Ivanoff,  N.  359 

Ivanov,  S.  L.  102 

Ivanov,  S.  M«  685 

Ivanova,  A.  A.  391 

Ivanova.,  B.  1.  685 

Jackson,  D.  39i;599 

Jackson,  J.  Li     '  348 

Jacob  590 

Jacobs,  Siegmund  486 

Jacobs  on,  M.  544 

Jaeger,    [P. ]  143 

Jakubowitsch.  1      See  Yakubovich 

Jameson,  P.'  E.  120 

Jamiesun,  G.  S.  98,124, 160-1,363, G85 

Jarai  e  s  on ,  Hugh  486 

Janecke,  Gebr.,  Schneemann,  Fr. 

Komm-Ges.  auf  Alctien  537 
Jean,  F.  12,176 
Jenkins,  J.  H.  B.  12,127,173-4 
Jenkins,  R.  L."  486 
Jensen,  S.  J.  F.  12 
Jernigan,  T  .  R.  22 
Jeu,  Kia-Khw#  203,248 
Jezek,  R.  S.  101,599,685 
Joachim,  Benjamin  317 
John  ii\  Masury  &  Son 

See  Masury,  John  W. ,  & 'Son 
Johnson,  H.  M.  317 
Johnson.,  P.  R .  12 
Johnson,  R.  '  '600 
Johnson,  W.  182 
Johnson,  W.  C.  333 
Johnson,  W.  W.  491 
Johnston,  F.  A.,'  Jr.  34,93,102,636 
Johnston,  W.  B.  351 
Jones,  A.  318 
Jones,  R.  51,86 
Jones,  R.  A.  168 
Jones,  R.  W.  67 
Jones,  S.  H.  585,392 
Jones,  Vernon  325 

Jordan,  L.  A.        13, 79, 127 , 193 , 203, 600, 

625,636,702 
Jordan,  Otto  455 
Jumelle,  H.  598 
Jung,  H.  G.  600 
Jung,  V.       '355  ' 
Jungkunz,  R.  631 
K.  203 
K.,  C.  318 
K. ,  M.  318 
Kadi son,  L.  203 
Kaempfe,  /V  a  Iter  508 
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Van  de  hop pel  '.  '        *  ' 
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Vander  bilt ,  R .  T . ,  C o •        7 1G  - 
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See  Eulsx,  Vco:  der 
van  der  Voen 

•-See  Veen,  van  der 
Van  hijnsberen 

See  Sijnsberen  • 
van  iiilden 

vSjj  Iiilden,  van 
Van  Hall ,  C  .  J .  J. 

Sea  Hall,  C,  J.  J.  van 
Van  Heuckeroth,        v*.  265,651 
van  lirimpen 

See  iirimpen,  van 
van  Loon 

Se-d  Loon,  van 
Von  Schapringer,  S.  . 

Sea  Schapringer |  S.  von 
van  Vlimraeron 

Sec  Vlinmeren,  van  > 
van  Vlodrop  ■■■/  •  ' 

See  Vlodrop,  van 
van  «<osten 

See  ties  ten,  van 
Van  Wirt,  A. .  B.        25  J 
Van  *<ul  len-Scho  It  en 

See  .Vullen  -Scholten 
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Vongaz,  S.  340 
von  Have 

See  Have,  von 
von  Heydebrand 

Soe  Heydebrand,  von 
von  Mikusch 

See  Mi kus  c  h ,  vo  n 
von  Reibnitz 

See  Reibnitz,  von 
Von  Rudloff 

See  Rudloff,  von 
von  Schapringer 

See  ^chapringor,  von 
Vf&chh  o  It  z ,  P .  193 
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553 
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24 
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aud,  F.  K» 
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iiiardj  T  •  u« 
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wentz,  G.  208 
Werner,  R«  Sa  712 
Werthan,  A*  C*  702 
Werthan.,  S «  341 
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See  Vongaz,  S.  .... 
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See  also  subject  index  under 

Heat.  test. 
Wright,  G.  T.  714 
Wright,  W.  E.        504  ■ 
Wright,  W.  H.  347 
Wu.  C,  0.  657 
Wu,  H.  S.  558 
Wu,  T,  T.  49 
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YaraaBaki,  R. 

See  Yamasaki,  R. 
Yanagita,  M,  442 
Yanes,  F.de  Masy 

See  Masy  Yanes 
Yao,  F.  H.  '  346 
Yarnall,  W.  P.  170 
Yarnell,  S,  H.  12,600 
Yates,  W,  329 
Yeager,  C.  G.  30 
Yeh,  H.  L.  384 
Yei,  R.  K#  296 
Yieh,  Y.  F.  235 
Yin,  H.  C.  49,658 
Yckota,  K.  185 
Young,  H.  H.  716 
Yu,  G .  L.  145 
Yu,  T.  F.  49 
Yuan,  S.  658 
Yuyee,  K.  S.  26,658 
Zaldastanishvili,  Sh.  49 
Zee,  Zai-Ziang  251 
Zeidler,  G.  136,152-3,234,266 
Zeis  set,  A.  592 


Zhebrovskii,  V.  V.  345 
Zhutsishvili,  G.  Za  26 
Ziegelmann,  G.  C,  154 
Zilberman,  G.  545 
Zimmer,  W,  401 
Zimmerli 

.See  Meyer-Zimmerli,  E. 
Zino'v'ev,  A, .  A.  343 
Zueker,  A.  176,185 
Zu.ker,  Milton  537 
Zuehl,  Ernest  504,522,550 
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Abietic  acid       505,  568 
Abietyl  alcohol  495 
Abrasin  oil 

(Although  abrasin  oil  generally 
signifies  AP  montans  oil,  it  is 
sometimes  applied  to  Ao  f ordii  oil, 
or  both,)       15,  87,  U9,  145,  170, 
182,  253,  419-20,  553,  592,  609, 
670,  696,  701 

So©  a-50  Aleurites  montana  oil0 
Abrasives 

See  Sandpaper - 
Abura  giri(kiri  abura)       175,  179,  406 
Acclimatization       75,  81,  593 
Accounting  388 

Acetic  acid       109,  137-8,  485,  671, 

706 

salts       186,  403,  478,  486,  535 
Acetic  anhydride       406,  425,  567 
(Acetoxyniethyl)  phenyl  acetate  541 
Acetylation  664 
Acetylene  tetrabromide  99 
Acetylricinoleic  acid  108 
Acetyl  value       115,  147,  161,  567 
Acidity/ 

reduction  of,  in  varnishes  447 
Acid  resistance  501 
Acid  value 

of  bodied  tung  oil       16,  193,  199, 

206,222 
determination     115,  144 
of  dried  oil  films  '     241,  252 
of  tung  oil       1,  12,  19,  21-2,  24, 
72,  76,  88,  106,  144,  153,  161-3, 
172,  174-6,  179,  181-2,  184,  212, 
256,  277,  280,  363,  551,  574,  607, 
641-2 

effect  of  extraction  conditions  92 
effect  of  storage       92,  199 
soecifica.tions       104-6,  112-3, 
118,  120,  134*  139,  557,  537 
in  stored  nuts  89 
of  tung  oil  acids  •  121 
Acids,  bodied  tung  oil 

magnesium  salts  491 
Acids,  conjugated 

determination  of  diene  value  138 


Acids ,  fatty 

effect  on  dispersion       111,  141 

159,  206,  483-4,  516,  546,  565, 

620,  660 
Acids,  isomerized 

iodine  value  133 
Acids,  saturated 
determination 

by  Fitelson  method  117 

from  iodine  value       564,  604 
distillation  509 
in  hydrogenated  tung  oil  295 
in  tung  oil       121,  157,  159-62, 

164,  218,  242,  277,  231 
Acids,  tung  oil 

(Salts  and  esters  of  these  acids 

are  called  tungates0) 

aluminum  salt       477,  482,  538-9 

amyl  ester  196 

barium  salt  142 

bodying  399 

See  Keat  treatment,  of  tung  oil 

acids' o 

calcium  salt       282,  598,  73-0 

See  also  Calcium  eleostoarate, 
carbohydrate  esters       495,  530 
cobalt  salt       344,  565,  703 

See  also  Cobalt  eleostearate0 
colored  279 
copolymers 

See  Copolymer s0 
composition 

See  Composition,  tung  oilo 
cycle hexyl  ester  196 
crystallization  161 
de t  e  rmi nation  153 
diglycerides 

See  Diglycerides r, 

esterification       151,  497-8 
esters       485-6,  517-8, 

540,  642,  709 
ethyl  ester       196,  223 

.fractionation  543 
p -f uryla  c  rylat e  s  495 
glyceryl  ester  169 

See  Sleo stearin;  oil,  tung- 
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Acids,  tung  oil  (continued) 
glycol  ester    .  169,  4-85 

See  alsc  Glycol  eleostearate0 
isomerization       16-4,  292" 
lead  salt       2U,  247,  -275,  338, 

443,  538-9,  565,  588,.  661 

See  also  Lead  eleostearate0 
maleic  anhydride  adduct  713 

See  also  Eleostearic  acid, 

maleic  anhydride  adducto 
manganese  salt       338,  345,  347, 

443," 538-9,  661,  665 

See  also  Manganese  eleostearate,, 
mannitcl  uster  485 

See  also  Ma.nnitol  eleostearate0 
melting  (freezing)  behavior  1, 

121        ;  ,  ;     ,  : 

See  also  Acids,  tung  oil,  proper- 

tieso 

methyl  esters       190,  196,  283,  294, 
.351,  676,  709,  716 " 

See  also  Methyl  elecstearate- 
methyl cycle hexyl  ester  196 
monoglycerides 

See  Monoglycerides o 
oxidation      161,  164,  180,  664 
pentaerythritol  esters       467,  475, 

.  485  "  : 

polyamides  569 
polymerization      150,  292,  485-6, 
540 

polyvinyl  ester  709 
potassium  salt  574 

See  also  Potassium  elecstearate0 
properties       121,  151-2,  l6l,  174, 

176,  185,  242,  557,  574,  657 
quebrachitol  ester       20,  485 
reaction  with 

amines       488,.  518,  530-1,  543, 

665    •    "  ": 

phenolic  resins       542,. 665 

polyhydric  alcohols 
See  Alkyd  re sins 0 

wood       531  ... 
salts        516,  518,  "569,  570 
sodium  salt  :     23.2    .'  .  ■ 

See  also  Sodium  0— elestearate: 

Sodium  p-eleostearatad'", .  "', 
spectra       622,  692 

See  also  Spectrophotometry 

measurement So 
tetraethylene  glycol  esters  516 
toxicity 

See  Toxicity 0 


117 


484 


75 

19,  71,  388, 


Acids,  tung  oil  (continued), 
use       424 >  426,431-3,  -  . 
451,  464-5,467,  477, 
481.>  5'36,  705,  :'.  .  '  . 
709 

in  alkyd  resins        428,  430-1, 
435-40,  496 
zinc  salt  537 
A  cid  s ,  uns  aturat e  d 
oxidation 

by  performic  acid 
A ci d$poly alkyle nep oly amine s 
Acreages .  '■ 
Argentina  558 
China       392,  613. 
Florida  23 
New  Zealand  553 
Nyas aland  83-4 
Union  of  Sn  Africa 
United  States  6. 
395,  633,  700 
Sec  also  Tree,  number- 
Acrolein      .362,  374,  716 
Acrylic  acid  '450 

esters       430,  662 
Acrylonitrile       457,  622,  662,  712 

Acylpolyalkylenepolyamine  484 
Adhesive s    .   l6l,  526,  528-9,  532,  663 
Adsorption,  selective       130,  155,  157 
Adulteration       16-7,  104-5,  114,  141, 
154,  552,  586,  684 
with  candlenut  oil       107,  114,  116 
vdth  castor  oil  145 

See  also  Caster  oil,  adulteration 
with  tung  oilo , 
with  Chinese  lacquer  oil  65Q 
with  Chinese  vegetable  tallow  114 
with  corn  oil  146 
with  cottonseed  oil       1,  112,  469 
detection       5,  15,  24,  104,  107, 
109,  JL1-2,  114,  116-7,  133,  140, 
145,  ^50,  154,  161,  168,  172,  202, 
322,  551,  586,  633 


with  gurjun  balsam  . 
with  linseed  oil 
158 

with  menhaden  oil 
with  mineral  oil 
with  hut",  oil  112 
with  olive  oil  128 
with  paraffin  146 
with  peanut  oil       1,  145-6 


650 

111,  136,  146, 
146 

24,  112,  134 


-751- 


5,  114,  124, 


Adulteration  .( cent  inued) 

with  perilla  oil       114,  146 
with  poppyseed  oil  .    114  , 
with  rapeseed  oil-      5,  114 
"with  rosin  114 
with  sesame  oil       1/  10,  650 
with  soybean  oil       1,  112,  146,  158 
with  s'tillingia  oil 
126 

with  tallow  10 

with  teaseed  oil  10" 

with  tobacco  oil  5 

See  also  Oil,  as  adulterant, 

Africa      2,  76,  77,  80:,  83,  157,  161  > 
389,  560,  572,  600,  611-12,  668, 
670,  675,  688-89 
See  also  Amani,  Belgian  Congo, 
British  East  Africa,  French  Equatorial 
Africa,  Kenya,  Morocco,  Nyasaland, 
Nigeria,  Portuguese  East  Africa-, 
Rhodesia,  Somaliland,  Tanganyika, 
Uganda,  Union  of  South  Africa,  etc0 

Aging  of  films       252,  334 

Agnoscelis  puberula  64O 

Alabama       3,  6,  71,  S3,  389 

Alachua  Tung  Oil  Corp.       553,  573 

Alberto!  number    •:  190,  196. 

Alberto!  resin       8,  196,  264,  300,  310 
See  also .phenolic  resins „ 

Albup&n       381  - 

Alcoholic  flu:;  36 

Aicohc lysis.  287 

Aleumin  95 

Aleurin  94 

Aleuritonin  95 

Aleurites  species       10-1,  18,  47,  63, 
82,  86,  163,  168,  179,  183,  556', 
567,  635,  682,  684,  689,  692,  694, 
696,  698,  701,  703 

botanical  description       3,  4,  14,  16, 
19,  25,  31,  33,  34,-  75,  551,  703 

chromosome  numbers       42,  47,  576, 
610  ■ 

culture       556,  611,  631,  689 

Florida  677 

oils  689 
Aleurites  cor data 

(formerly  called  Dryandra  cordata; 

Aleurites  vernicia;  Aleurites  vernici- 

f er?-o    Prior  tc  1906  the  name 


11,  25, 


Ao  cordata    was  applied  both  to 
Chinese  trees,  now  known  as  An 
f ordii ,  and  to  Japanese  trees, 
source  of  Japanese  tung  (wood) 
oilo    The  latter  ore  still  called 
Ao  cordatae )  ■ 

3,  10,  27,  74,  80-2,  570,  595, 
596,  671,  694 
botanical  description 

27,  82,  570,  595 
chromosome  number  47 
culture       18/  81,  677 
fruit       47,  592  ' 
oil 

(also  called  abura  giri,  bancou 
lier  oil,  camiri  oil) 
4,  18,  81,  113,  161,  170, 
184-5,  348,  406,  487,  509,  551, 
592,  627,  665,  677 

See  also  Japanese  tung  oil; 
Japanese  wood  oil;  tung  oil 
(in  older  literature) 0  . 
composition       155,  I64,  363 
properties       3,  7,  9,  25, 

102,  163,  163-70,  173-5,  179 
187,  253,  363 
Aleurites  f ordii 

(the  species  whose  fruit  is  the 
chief  source  of  tung  oil;  dis- 
tinguished from  Ao  cordata  by 
Wo  Bo  Hemsley  in"l906) 
3,  33,  694 

botanical  description.      11,  19,  25 
29,  82,  85,  173,  595,  679,  634 
distinguished  from  rtn  cor data 
27,  173 
chromosome  number  47 
other  names 

Ao  vernicia  22 
5 


dwarf  tree 
Elaeococca  verracosa  22 
tung  oil  tree  5 
tungs.hu  17 
tung-tsz  shu  22 
tung  yu  shu  ••  5 
tannin  in  bark  27 
See  also  Fruit;  Nuts;  Oil;  Seeds: 
Tree,  etcn 
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Aleurites  Japppri  ca  627 
Aleurites  luscif era  - "  3 
Aleurites  mo luce ana 

(formerly  considered  'distinct  from 
but  now  known  to  be  identical  with 
A0  triloba;  also  called  bankul 
nut,  candle  nut,  kukui  nut  tree,) 
74,  70,  80,  82,  83,  635,  '687 
botanical,  description       11,  29" 
chromosome  number  47 
culture       7,  677 
fruit       3,  11S,  625 
identic "1  with  A„  triloba  3 
oil 

(also  known  as  bankul  nut  oil, 
candle  nut  oil,  lumbang  oil) 
3,  Y,  9,  119,  123-4,  172,  311, 
390,  416,  552,  566,  641,.  677 
acids  538 

detection  in  tung  oil  107, 

114,  116   •  ■ 
properties-      3,'  7.  9,  107", 
118-9,  163,  165,  168,  170, 
175,  179,  252,  311,'  551-2, 
557,- 641  • 
uses      .9,  552  ■• 
Aleurites  montana 

Although  this  tree  and  its  oil  are 
commonly  called  tung  an  effort  has 
been  made  to  separate  them  wherever 
possible  in  this  bibliography 
from  the  other  tung  tree,  Aleurites 
fordii,  and  its  oil0 
(for  ether  names.-  See,  Ae  montana, 
other  names)       33,  847  567,  595 
botanical  description       II,  82, 

575,  595,  614 
budding      33,  654 
climate  and  soil  required       79,  84 
cultivation  71 
culture       14,  18,  609,  614,  655 
Africa       2,  70,  74-6,  78,  80, 
82,  84,  581,  600,  631,  672, 

675,  683-4,  692-3,  702 

Amani       74  • 
Argentina  •  83 
Australia-  ;"  554,  672 
Belgian  Congo       75,  82,  581, 
672 

*  Brazil  611 


British  Empire       2,  74-5,  78 , 
80,  83-4,  163,  554,  600, 
631,  672,  683-4,  692-3,  698, 

702 

British  Honduras  2 
Burma       2,  554,  672,  698 
Ceylon       2,  163 
China    '     3,, 5,  389,  575 
East  In. Lies  77 
Florida  677 

French  Equatorial  Africa  704 
French  Union    .   15,  74,  76,  80, 

694,  696-7,  701,  704 
Hong  Kong       2,  79 
India       2,  74,  79,  554,  672, 

698 

Indo- China       ?4,  76,  567,  694, 

-696,  701,  704 
Italian  E0  Africa  80 
Kenya       2,  600 
Madagascar       672,  697,  704 
Malaya  78 
Morocco  80 
Mozambique     '"  82,  631 
Mysore  74 

New  Zealand       554  •'  '  ■■*  - 

Nyasaland      2,  75,  79,  83-4,.  •• 

631,  672,  683-4,  692-3, 

702 

Portuguese  E0  Africa  675 

Rhodesia       75,  78 

South  Africa  '    '2,  672 

Tanganyika  80 

Trinidad  47 

Uganda  83 

U9S.S0R9  82 

West  Indies  78 
diseases       667  .  ■  . 

fertilization  71 
flowering,  fruiting  672 
fruit  (seeds)       79,  667 

composition       2,  17,  78 
genetics       47,  610 
hybrid  with  Ae  fordii  -.653 
meal  and  cake       2,  100 
nursery  practices       33       ■  • 
oil        *  '  '  .  ' 

(also  called  Abrasin  oil;  Me-ntana 
oil;  Mu  oil;  Tung  oil)    '    4, '79, 
581,  609 


leurites  mentrna 
oil  (continued) 

acid  value  '       2,  20,  113,  567 
acids       2,  20 ' 
bodying  15 
bromination       15,  612 
clarification  89 
comparison  with  tung  oil  15 
composition       20,  73,  100,  127, 

163-4,  182,  575,  633 
detection  I64 
drying  properties       15,  253 
economic"  aspects       9,  683 
extraction       89,  100,  703 
heat  test       2,  127 
iodine  value       2,  16,  20,  110-9, 

.    127,  612 
isomerization  17 
nomenclature  182 
polymerization  16-7 
production  17,  19,  76,  598 
properties     2,  9, 15-6,  18,  20,  25, 

79,  89,  113,  145,  163-5,  168,  ' 

170,  179,  132,  553,  686 
quality       19,  163 
refractive  dispersion       14,  17 
refractive  index       2,  14,  16-7, 

20,  25,  100,  118,  127 
saponification  value       2,  20, 

118 

specification       2,  13,  127 
specific  gravity       2,  16,  20, 
118,  127 

spectroscopic  study  556 

unsaponifiable  matter       2,  20 

uses     9,  15,  82,  553 

viscosity     -  25 
other  names 

giant  tree  5 

mu  yu  shu  5 

one-thousand  year  tree  5 

trau  17 

wood-oil  tree  5 
pollination  48 
preferred  species        74- 5 
pruning       71  1 
seeds 

analysis  118 

storage,  stratification  17. 
48 

selection      48-9,  610,  655 
transplanting  702 
yields       49,  71,  78,  84 


Aleurites  triloba 

(originally  considered  to  be  a 
distinct  species  but  later  found 
to  be  identical  with  AD  moluccana) 
27,    80,  S3,  162-3,  551 

Aleurites  trisperma         3,  11,  27, 
47,  74,  78,  631,  677 
oil 

(also  known  as  Soft  lumbang 
oil,  which  see)       4,  9,  168, 
183,  311,  677,  690 

Aleurites  vornicia 

(later  known  as  A0  ccrdata,  and  £0 
fordii)  22 

Alkali  increase  test       304,  313 

Alkali  isomerization 

See  Isomerization,  alkali. 

Alkali  resistance       8,  246,  249,  272 
302,  306-7,  310,'  314,  509 
See  alsc  Garnish,  alkali-resisting 

Alkaline  earth  compounds  471 

Alkaloids  545-6 

Alkyd  resins       195,  231,  235,  245, 
267-8,  298,  301,  304-7,. 313-4, 
316,    319,  322,  323,  330,  337, 
344-5,  372,  337,  390,  394,  397, 
401,  422,  423,  441,  444,  459,  462, 
496,  535,  572,  588,  '615,  660, 
663,  632,  636,  688,  705,  707,  712, 
715 

Alligatoring 

See  Wrinkling 
All oOcimeno       49  6 
Ally!  cinnamate  437 
Ally!  eleostearate  665 
Ally!  maleate  (mono)  496 
Allyl  (poly)  esters       541,  705 
Allyl  (poly)  ethers  712-3 
Almond  oil       122,  128,  182,  246, 

604,  637 
Aluminum  bromide  709 
Aluminum  v 

as  catalyst  467 
Aluminum  chloride       281-2,  426, 

528,  619,  ^665,  685,  709,  7H 
Aluminum  iscpropoxide  716 
Aluminum  oxiie       130,  477 
Aluminum  palroitate       471,  542 
Aluminum  st  ear  ate       471,  474,  482 
Aluminum  tungate       477 ,  482,  538-9 
Aluminum  tungstate  477 
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Amani  74 
Amber       229,  664 
Amberol       201,  310 
American  cloth 

See  Oilcloth 
American  Society  for  Testing  Materials 

See  Specifications 
American  Tung  Oil  Company  573 
American  Tung  Oil  Corp,,       77,  618 
Amide  (poly)-  resin       569,  706 
Amines       190,  197,  260,  399-401,  410, 

445-6,  488 ,  499,  502-3,  511,  516, 

520,  665,  706 

reactions  with  tung  oil  acids 
438,  513,  530-1,  543y  665 
Amino'  acid    ■  681 
a -aird.no  anthraquihono ;  202 
/  p-aminophenol  203 
Aminotriazine  resin  523 
Ammonia       475,  480,  537 

as  emulsif  ier  467 

as  fertilizer       559,  680 

reactions  vdth  tung  oil  273, 

>     292,  502 
Ammonium  eleostearate  623 
Ammonium   f*-«£leostearate      369,  623 
Ammonium  hydroxide       474  ' . 
Ammonoiysis 

See  Oil . 
i-Amyl  a-eieostearate  363 

See  Amyl  tungate 
n-Amyl  catechol  489 
di-sec-Amylhydroquinone  489 
tert-Amylphenol  487 
Amyl  pyrogallol  439 
Amyl  tungate       19 6 

See  also-  i-amyl  a  —eleostearate"  '  ' 
Analysis 

See  Oil,  analysis;  Fruit, analysis,,.. 
Anderson  Exp ell er  100 
Anhwoi  province  649 

Aniline       202   ;  ;"■ 

Anthelmintics      ' 347  '  ' 
Anti-fouling  compositions  312,- 

533-9 
Antilles  3 
Antimony  halides  119 
Antimony  trichloride       363,  426 

gelation  test  281-2 


Antioxidants  157,  203,  250,  - 
260,  305,  406,  448,  436,  497, 
499,  503,  560,  572,  593,  636 

Ants  73 

Arachidonic  acid  371 
Arachis  oil 

See  Peanut  oil, 
Arc-resistance  529 
Areca  nuts  161 
Argentina       2,  47,  73,  75,  73, 

81-3,  35,  395,  554,  558,  590, 

593-4,  616,  620-1,  629,  633, 

657,  680,  696-7 
Arginine  95 

Asccchyta.  aleuritidis  697 
Asphalt       225,  229,  467,  519,  522, 

523,  531,  535,  547,  593 
8    See  also  Bitumens,, 
Asphultic  oil,  hydrcgenated  470 
Aspidiotus  hederae  640 
Assam       2,  163,  554,  653 
Auer's  theory  240 
Australia       2,  20-1,  24,  46,  73,  90 

104,  180,  554,  553,  572,  593,  • 

692 
Automobile 

finishes     16,  304,  314,  327,'. 
545 

top  coating  467 
Azelaic  acid       270,  351,  356,.  363, 

371,  378, -591,  619,  674 
Babassu  oil       128,  394 
Bacteria 

denitrifying  424-5 
for  oil  extraction  76 
Bacterium  aleuritidis  38 

Balsam  pear  oil  375-6 
Bancoulier  oil       12,  170/  252-3/ 

668  ■  -  - 

Bankulnut  oil       41 6 

See  al  soi  A0  molnccana  oilB 
Barium  chloride  142 
Barium  eleostearate     353,  623  . 

See  also  Barium  tungate0 
Barium  peroxide     •  399 
Barium  tungate  142 

See  also  Barium  eleostearate,, 
Batu  resin  333 


Be c chi 's  test  174 
Beechnut  oil       119,  131 

acids  538 
Beet  oil  131 
Beetles       381,  639 
Beggar  -weed  3 

Behenic  acid       475  '  •■  * 

Behurada  oil  373 

Belgian  Congo       73,  75,  163,  531 

Belgium  559 

Ben  oil  417 

Benzene       87,  138 

Benzoic  acid       223,  435 

Benzoquinone  116 

Benzoyl  peroxide       271,  451',  453-4, 

457,  482,  485,  644,  709 
Benzylcatechol  (mono-)  489 
Benzyl  P-eleostearate  465 
Benzyl  naphthol  495 
Benzyl  phenol  495 
Bermuda  77 

Bertram  method       160,  564,  603 
Beta  ({3-)  tung  oil 

See  Isomerized  oil(j3)0 
Betulin  301 

Bibliographies       11,  23-4,  75-6, 

124,  600,  652-3,  680,  695 
Bismuth  chloride  426 
Bitumens       250,  300,  304,  318,  324, 

330-2,  342,  408,  422,  426,  442, 

460,  474,  433,  506,  515,  519,  535 

703 

See  also  Asphalt,  Pitch 
Bleaching       24,  146,  208,  261,  434, 
671 

Blooming  (of  films)  -     249,  252,  254-7, 
313,  367 

Blown  tung  oil       199,  291,  424-6,  431 

459,  463-4,  486,  532,  629 

See  also  Heat  treatment,, 
Blue  lead  473 
Board,  pressed 

See  Fiberboardo 
Boats 

caulking  579 

waterproofing       18,  22 
Bodying.     -  588 

See  Heat  treatment,  Heat-treated  cile 
Boiled  oils 

See  Heat  treatment,  Heat-treated  oil. 


Bolivia  672 
Bone  black       14 6 
Borer  78 

Boric  acid       445,  475,  430,  706 

Borneo  336 

Boron  compounds  522 

Boron  deficiency 

See  Mineral  def iciencissQ 
Boron  trifluoride       400,  410,  453, 

547,  661,  709 
Brake  linings       344,  426,  523-4, 

527 

Brassica  napus  395 

See  also  Hapeseed  oil,, 
Brazil    -  39,  73,  77,  30,  139,  360, 

553,  590,  596,  620-1,  635,  68G0 

696 

Brazil  nut  oil  122 

Breeding       20,  28,  34,  557,  607, 

693 

See  also  Hybrids 0 
British  East  Africa  73 
British  Empire  2,73,76-7,157, 

163,  554,  566,  600,  614,  652 

See  also  Dominican  Republic;  Burma; 

-Ceylon; India;  Nyasaland;  Union 

of  South  Africa;  Rhodesia;  Kenya; 

Australia;  New  Zealand,, 
British  Honduras  2 
Bromides,  insoluble 

in  tung  oil       13 6,  146,  558,  652 
specifications  112 

See  also  Hexabroxnides0 
Brominaticn       20,  131,274,  559, 

562,  603,  612 

See  also  Bromine  value;  Iodine 
value 0 

Bromine       141-2,  146,  175 
Bromine  value       7,  14-5,  136,  153, 
212 

See  also  Iodine  va3.ue8 
Bromo— derivative  number 

See  Iodine  value 0 
a-bromo-naphth<Lene  118 
Bronzing 

See  Mineral  deficiencies,  zine„ 
Budded  trees       29,  46,  49,  103, 

631,  643 

vs0  seedlings  611 
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Budding     9,  33,  39,  A3,  48,  579, 

612,  632,  -654,  702 

See  also  Grafting^  Hybrids/ 

Propagation, .. 
Buds  -    44,  3,02,  634,  636,.  673- 

prolong!^ -dormancy  44-5 

See  gSM'gjg.  lowers*  '  • 

Burrclover  557 
Burning  of  oil  ; 

for  illumination  22 

for  soot  '      22,  509 
Burma       2,  554,  558,  572,  615, 

690,  698 
Butadiene       457,  715 
Butterfat       128,  685 
3-Biityl-6-(u;-carboxy-a~nonenyl  )~1  ,2, 

3 , 6-t etrahy.drophthalic  anhydride' 

129 

Butyl  f3-eleostearate  465 
Buzura  suppress aria  32 
By-products       6,  11,  13,  639,  692 

See  also  Meal  and  cake;  Hullse 
Cabbage  oil       574  . 
Cacao  butter'      123,  130 
Calcium  borate  318 
Calcium  chloride  485 
Calcium  deficiency,, 

See  Mineral  deficiencies. 
Calcium  eleostearate .      353,  623 

See  also  Calcium  t ungate 0 
Calcium  hydroxide       120  " 
Calcium  octoate  .     '240    ;  '. 
Calcium  oxide       476     ,  ' 
Calcium  resinate  162 
Calcium  stearate  59$ 
Calcium  tungate    .  282,  598,  710 

See  also  Calcium  eleostearate0 
California       88,  552 
Calking  compositions 

620,  627  . 

65$ 
178 
.  226 
170;.  . 
cordata 


327,  521,  579, 


Calopogonium 
Cameline  oil 
Camellia  oil 
Camiri  oil 

See  also  A. 
Camphoric  acid 
Candi^nut  oil 


oil, 

428. 
3,  9,  114,  }1G, 

123-4,  170,  172,  538,  552,  566 


Candlenut  oil  (continued) 

See_  also  Aleurites  moluccana.,  oil„ 
Canker       594',  610 
Cans,  coatings 

See  Food, containers 0 
Canton  183 
Capric  acid  117 
Caproic  acid  485 
Caprylic  acid  117 
Ca.pryloxyacetate  salts  470 
Carbamonit riles  493 
Carbic  anhydride  711 
Carbohydrate  tungates       495,  530 
Carbohydrates  102 

See  also  Cellulose;  Dextrose; 

Sucrose 0  .        •     •  • 
Carbon  disulfide       106,  197,  354, 

410 

Carbon  tetrachloride'      109-10,  132 

Carbonyl  value       115,  373 

Carborundum  477 

Carnation  oil  563 

Cartridges,  waterproofing  504, 

534,  714 
"Cartwheel"  trees       42,  609 
Case  worm  (Psychid  spQ)  81 
Casein       308,  331,  447,  475,  480, 

482,  527,  530,  536 
Cashew  nutshell  liquid       2^5,  390, 

405,  480-1,  497,  524-5,  713 
Casting  compositions       523-4,  528 
Castings,  impregnation       575,  579 
Castor  (plant)  171 
Castor  beans       397,  68'5 
Castor  oil       18,  30,  78,  166,  378, 

394-5,  566,  620,  668,  636,  697, 

acetylated  108 

acids       507,  538,  540 

analysis  358 

bacterial  treatment  425 

blown      465,  484,  507 
.  bodying       213,  399,  405,  407, 
582,  687,  709 

chlorinated  421 

composition  244 
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Castor  oil  (continued) 

dehydrated       19,  188,  190,  205, 
373,  462,  541,  682 
bodying       202,  205,  400 
composition  562 
drying       189,  240,  251,  675 
esters       177,  351,  516 
film  properties       259,  326 
gelation  205 
maleinized  249 
properties       119,  245,  651 
reactions       142,  267-9,  271, 

290,  451,  454,  706,  713, 

715 

spectra  177 
statistics  345 
testing       111,  116,  133,  142, 
583 

uses       298,  302-3.,  307,  321, 
333,  337,  341,  345,  357, 
387,  389,  395,  459,  46l, 
500,  503,  574,  591,  659, 
661,  711,  714-5 
Sec  also  Dienol0 
.    dehydration       167,  245,  249,  341, 
391,  497,  562 
expression  93 
hydration  419 
hydrogenation       358,  650 
modification      327,  565 
oxidation       250,  291,  616 
properties       113,  127,  142,  153, 
166,  177,  181,  184,  604,  641, 
690 

reactions       273,  290,  292,  343, 

417,  452,  683,  690 
testing       131,  142 
trade  statistics       23,  397,  670 
with  tung  oil       145,  224,  276, 

.469  ,  501 

uses       321,  337,  401,  416,  ^28-9, 
439,  447,  478-9,  485,  490,  501, 
506,  509,  530,  533,  536,  542, 
581,  584,  664,  666,  682 
Castor  pomace  19 
Catalases 

See  Enzyme So 
Catalysts 

esterification  488 

See  also  Lead  oxide;  Sodium 
ethoxide;  Sodium  methoxide0 
hydrogenation       133,  410,  422,  425 


Catalysts  (continued) 

isomerization  (cis-trans) 

See  Isomerization- 
isomerization  (conjugation)  272, 

379,  386,.  410. 
oxidation  and  polymerization  205, 
207,  215,  482,  485 
See  also  Benzoyl  peroxide;  Driers. 
See  also  Antioxidant s ,  and  names 
of  catalysts,  i0e„,  Nickel, 
Copper  compounds,  etce 
Catechol  203 
Caterpillars       78,  639 
Cathode  ray 

effect  on  drying  oils  207-8 
Cattle 
feeding 

detoxified  meal  381 
oil  685 
grazing  in  tung  orchards  393, 

395,  594,  620,  639,  686 
poisoning  by  tung  foliage   ,    32,  44 
raising  cn  tung  farms       32,  669 
Cellophane 

See  Regenerated  cellulose0 
Celluloid  substitute  483 
Cellulose  esters       250,  271,  298, 
305,  309,  311,  313,  320-1,  330-2, 

337,  343,  387,  394,  403-4,  411, 
430,  433,  437,  443,  446,  448,  456, 
461,  478-9,  483-5,  490,  492-3, 
496,  493-9,  509,  511-2,  517,  529, 
537,  607,  682,  707,  711 
of  drying  oil  acids  495 

Cement       22,  515,  517,  532 

Cephaleuros  virescens  697 

C-srcospera  aleuritidis  697 

Cerccspora  a  Miyake  630 

Cere sin  wax  476-7 

Cerium  eleostearates       366,  623-4 

Cerium  sulfate  86 

Cerous  el aid ate  623 

Cerous  linoleate  623 

Cerous  linclenato  623 

Cerous  oleate  623 

Cetyl  alcohol     228,  286,  643 

Ceylon       2,  3, -11,  163,  600,  670 

Chalking' (paint)  316-7,337 

Chaulmoogra  oil       30,  355 

Chaulmoogric  acid  117 

Checking  of  varnishes  571 
See  also  Frosting;  Wrinklingo 


Chekiang  Province       11,  396-7,  638, 
642,  658,  667 

Chemical  resistance       334-*  501,  525, 
581,'  673  ' 

Chia  611     8,  18,  78, '390,  475,  485, 
586,. 641,  715 

Chicken  fat  677 

Chicken  manure 

See  Fertilizers „ 

Chickens 

See  Poultry  - 

China     1,  3-7,  10,  12,  16-7,  21-2, 
24-5,34,  84-5,  90,  113,  134, 
162,  169-70,  173,  183,  187-8,- 
340,  336,  389,  391-2,  396-8,  ' 
551-2,  555;  560,  563-71,  573-5, 
592,  595,  600,  605,  612,  614,  '618, 
620,  633,  641-2,  644,  649,  653, 
656,  658,  667,  669,-  671  y  673,  675, 
630,  684,  692,  -694,  696,  703 

China  Oil  Color  &  Paint  Manufacturers' 
Assoc-  7 

Chinese  lacquer  oil       16,  181,  251, 
650,  671 

See  also  Rhus  vernicif era0 
Chinese  vegetable  tallow       114,  124, 
667,  699 

See  also  Stillingia  sebif era0 
Chloranil  reaction  116-7 
Chlorhydrin  290 
Chlorinated  biphenyl       508  '■ 
Chlorinated  compounds       421,  469 

See  also  Hydrocarbons,  chlorinated 

Rubber,  chlorinated 
Chlorinated  di-tert0-*amyl  catechol 

489 

Chlorinated  naphthalene       474  ' 
Chlorinated  oils       421,  469 

(For  tung- see  subhead  chlorinated 

under  -  Oil) 
Chlorinated  polypheny 1  436 
Chlorination      390,  425,  663 
Chlorine  142 

2-  Chlorc-1 ,  3-but adiene  142 
Chloroform.      37,  110,  116,  123,  137 
Chlorophenol       501  • 
Chlorosis  of  leaves       6,  57 

See  also  Mineral  deficiencies, 

zinc  and  potasiunU 
Cholesterol  131 


Chromatography       117,  206 
Chromosomes     42,  47 

See  also  subhead  under  Aleurites0 
Chromyl  chloride  713 
Cicoil 

See  Oiticia 'oilo 
Cinnamate  esters       437,  541 
Cis-trans  configuration 

See  KLeostearic  acid;  Isonierization 

Stereoisomerism^  . 
Citraconic  anhydride  516 
Citric  acid       455,  706 
Clarification  (oil)       18,  97,  333, 

554 
Climate 

effect  on  flowering  and  fruiting 
81 

•    Mozambique  82 
New  Zealand  76 
requirements       4,  9,  11-2,  75, 

79,  82,  35,  575,  679,  702 
Un  So  Tung  Belt       3,  389 
Clitocybe  tabes cons  44 
Cloth 

See  Fabric o  ' 
Clover 

See  Burrclover;  Crimson  clover 
Clupanodonic  acid.       244,  354-5, 
426,  646 

esters       541 ;  716 
Cluster  bug  639 
Coating(s)       4,  25,  463,  474,  476, 

659,  663 

f ire-resistant  468 

process       500,  548-9 

war  gas-resistant  468 

See  also  names  of  specific  coatings 

such  as  Enamels ,  Fabrics,  Japan 

finishes,  Lacquers,'  Paint ,  Primers," 

Varnish ;'  -  Wrinkle  finishes,  etc , 

and  of  articles  coated? 
Cobalt  acetate  403 
Cobalt  capryloxyacetate  470 
Cobalt  catalysts  205 
Cobalt  driers  663 

See,  also  Driers p 
Cobalt  •  eleostearate  347 

See  also  Cobalt  tungate* 
Cobalt  linoleate       471,  495,  512, 

565,  571 

Cobalt  naphthenate       200,  496,  571 
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Cobalt  resinate  513 

Cobalt  tungate       344,  565,  703 

See  also  Cobalt  eleostearatc 
Cochin-China  12 
Coconut  alcohol  esters  479 
Coconut  oil       30,  128,  2>2,  394,  c0 

424-5,  620  '"  ; 

acids       538'  -r !Y 

properties     : 166,  169,  558: 

testing    •  131         °"  ;* 
Coconut  palm       672  " 
Cod-liver  oil       157,  132 
Cohu.no  oil  394' 
Coils  (electrical) 

with  tung  oil  coating  400 
Cold  injury       20,  30-1,  39,  43,  49, 

566,  676,  696 : 

protection  against       52,  58,  566, 

632,  696 
resistance       33,  58,  $66,  582, 
'  593 
Collagen  475 

Collet otrichun  gloesporoides  697 
Colloidal  phenomena     189,  213,  234, 

236,  256,  260,  300,  580,  625, 

636 
Colophony 

See  Rosin0 
Color 

of  tung  oil       21,  22,  88-9,  92, 
162,  I64,  169,  171,  178,  181-2, 
185,  192-3,  574,  592,  596,  627, 
641 

specifications       104,  106, 
112 

of  varnishes       673,  678 

Color  measurements       145-6,  254 

Color  standards  106 

Color  tests       116,  131,  137,  141-2, 
153,  213,  277,  284,  342,  650 

Combustion,  spontaneous.  124, 
186-7,  275,  584 
See  Flash  points 

Commodity  Credit  Corp0       397,  576 

Component  method 

See  Fruit,  analysis0 

Composition^  tung  oil         \  • 

(For  composition  of  other  materials, 
see  subhead  under  name  of  material, 
XoS,,  Fruit;  Meal  and  cake0  For 
individual  components  of  oil  see 


Composition,  tung  oil  (continued) 
■    nam'e  of  component,  i0e„,  Oleic  acid; 
a-  &  p-Eleostearic'acid;  Linoleic 
acid;  Saturated  acids;  Stearic  acid, 
Palmitic  acid,  etc0)       4,  7-9,  11, 
'   i3-<,;'  l6,  19-20,  23,  75,  90,  ' 
110,  121,  127,  144,  149,  155,  164, 
172-3,  176,  182,  193,  196,  202, 
244-5,  248,  256,  264,  348,  350, 

"    363,  565,  586,  588,  613,  657, 
673,  684,  691,  694,  704 
determination  133 
effect  of  pressing  methods  88' 

Concrete       327,  47-6-7,  482,  ,710 
impregnat  ion  526-7 
paints  for       299-300,' 331 

Condensers ,  insulation  of  523 

Congo  resin      252,  290,  300,  414, 
463,  471,  477,  698 

Conjugation      116-7,  131,  139, 
141-3,  159,  192,  204,  212,  219, 
223,  271-2,  289-91,  462,  690,. 
694 

See  also  Diene  value;  Isomer iza— 

ticn;  Polymerization,, 
Conophor  oil  598 
Containers,, 

See  Food  containers 0 
Cooking 

See  Heat  Treatment, 
Cooling  curves       182-3,  193 

See  also  Freezing  (melting) 

behaviorQ 
Cooperatives       390,  625,  679 
Capaiba  resin  301 
Copals       204,  229,  256,  297,  303, 

308,  318,  325-6,  329-30,  333-4, 

339,  341-2,  344,  394,  413, 

429,  444,  459,  481,  484,  494, 

497-9,  503-4,  509,  513,  545,  625, 

643,  689,  708 

solution  in  tung  oil  501 
Copolymers      • 565,  716 
Copolymers  of  eleostearic  acids 

with  acrylic  esters       430,  662 

with  acrylonitrile  r  662 

with  methyl  eleostearate  365 
Copolymers  of  a-eleo stearin 

with  maleic  anhydride       269,  272 


Copolymers  of _p-.53.eostear.iri  • 
with  acrolein  362 
with  maleic  anhydride  269 

Copolymers  of  eleostearate  esters 
with  acrylonitrile       .  662 
with  styrene ,  a -methyl  styrene, 
f luor o  styrene  660 

Copolymers  of  tung  oil       450-1 ,  455-6, 

709 

with  acrolein  716 
with  acrylonitrile  .     662,-  712 
with  butadiene  457 
with  2-chlorc-l,3-butadiene  ^55 
with  cyelopentadiene      456,  '524, 
526,  712 

with  cyelopentadiene  .polymers  453^ 
457-o  • 

with  diallyl  esters  450 
with  fludro styrene  660 
with'  halogenated  butadiene  457 
with;  isoprene       457,  712 
with  maleic  acid      452,  454-5 
with'  maleic  anhydride     ,  267-0, 
455,  713 

with  methyl  methacrylate  452, 

45V,  712 
with '  o-methyl  styrene  660 
vilth  piporylene       710,  712 
with  polyallyl  ethers  .  712-3 
with  styrene        267-9 »  450-2,  45/^ 
456-8,  526,  659-60,  603,  704, 
706,  700-9,  712-3,  715  > 
with  tung  oil  acids  420 
with  vinyl  acetate       451,  457 
with  vinyl  chloride  451 
wit  h  1-vinyl  cyclohexane  710 
with  vinyl  esters       452,  456 
Copolymers  of  tung  oil  acids 
450-1 

with  acrylic  esters  6.62 
with  acrylonitrile  662 
with  fluoro styrene  660 
with  fumaric  acid  455 
with  maleic  acid  455 
with  maleic  anhydride  455 
with  c -methyl  styrene  660 
with  styrene  660 
Copper  compounds  :  . . 

as  catalysts       203,  287,  516,  525 


Copper  deficiency 

See  Mineral  deficiencies;  ', '  •  ':  '■ 
' Fertilisers a 
Copper  eleostearate  360 
Core  binder       344,  531-2,  702 
Cork, ground      400,  509-10,. 512,  . 

504-5  •  • 

Corn 

interplanting  26,  04,  606 
Corn  oil       146,  101,  399,  421, 

475,  480,  405,  516,  620  • 

.acids  '.  405,  516 

uses       462,  490,  494,  514, 
542,  534,  586,  713 
.C„Qrnu~s_  officinalis,  104 
Cerozo  oil  394 
Corrosion  test  312 
Corticium  koleroga  35 
C^rticium  nacre,  scl.erotia  36 
C_oj^^iuju  salmoni color  697 
Corticium  stevensii       35 ,  44,  610 
Cosmetics  171-2 
Costs  (tung  production)       8,  9,  11, 

lo,  22-3/76,  393,  560,  560,  600 

606 

Cotton  606 

Cottonseed  oil       93,  166,  370, 
394,  424,  620,  667 
acids       325,  430,  432,  507 
as  adulterant  of  tung  oil  1, 

112,  469 
hydrogenated       166,  650 
isomer! zed       459,  659 
modified      127  ,  401,  417-0, 

421-2,  425,  469,  511 
properties       30,  130,  167,  101, 

604,  607 
reactions      2.60,  273,  453,  455 
testing     122,  145 
uses       406,  409,  422,  429,  462, 

469-70,  475,  400,  490,  497, 

500,  514,  516,  529,  .542,  664,  • 

713 

yellowing     t  546  -  ■  •. 

Ccuepic  acid  .   *  ■  /  '  ";  ' 

Se£  Licanic  acidQ 

Coumarone  resin      190,  197,  216,  - 
229,  259,  305,  413-4,  427,  456,  465, 
400,  493,  510-11,  520,  643,  711, 
713  -  • 


Coumarcne-indene  resin       470,  502, 
507 

Cover  crops       3,  29,  6.1,  63,  67-9, 
557,  561,  575,  591-2,  605,  632,  639, 
655,  669,  679,  636,  693 
fertilizers  for        51-2,  557-8 
See  also  Burr  clover;  Interulanting; 
Legumes. 

CovpeW     3,  2Lb 

Cracking  (thermal). 
See  PyroIysis0 

Cracking  of  films       246,  571 

See  also  "Drying  of  films;  Wrinkling,, 

Crackle  lacquers 

See  Wrinkle  f inishes0 

Crazing       197 ,  243 
See  also  Wrinkling0 

Cresol  460 

See  also  Phencls0 

Creosote       475,  480,  701 

Crimson  clever       69,  693 

Cretelaria  spectabilis  67 

Crcton  oil  185 

Crctonic  acid  272 

Crotononitrile  272 

Crosby,  L0  0o  &  Sons  700 

Cross'  breeding 
See  Hybrids o 

Crashing 

' See  Extract  ic  no-- 

Crystal  lacquers  299 

See  also  Wrinkle  finishes,, 

Cryst  allization 

See  Fro sting:  Wrinkling;  also 
subhead  crystallization  under 
a-  and    p-eleostearic  acids, 
^-eleostearin,  etc0 

Cultivation 

This  term  used  extensively  by 
tung  farmers  refers  to  the 
loosening  cf  the  soil  around  tung 
trees,, 

See  subhead  Cultivation  cf  soil 
under  Culture,, 
Culture       2,  4,  3,  11,  14,  16,  18; 
71-4,  .78,  590,  592,  609,  616,  •  ' 
631,  640,  653,  667-8,  672,  699 
Africa      76-7,  80,.  161,  389, 

560,  572,  600,  612,  616,  654, 

668,  670 

Seo  also  Culture,  Amani,  Belgium 
Conge,  British  East  Africa, 
French  Equatorial  Africa,  Kenya, 


Morocc- ,  Nyasaland,  South  Africa, 

Tanganyika,  Uganda,  Union  of 

South  Africa,, 
Alabama  3 
Amani  (Africa)  74 
Argentina       2,  73,  78,  81-3,  85, 

554,  558,  583,  590,  593-4,  621, 

629,  633,  657,  680,  697 
Assam       2,  163,  554 
Australia  '     2,  20-1,  24,  90,  163, 

180,  554,  558,  572,  593,  692 
Belgian  Congo     71,  75,  163 
Bermuda  77 
Bolivio  672 

Brazil       73,  77,  80,  558,  590, 
596,  621-2,  635,  672,  680 

British  East  ^frica  73 

British  Empire       11,  13,  76,  79, 
163,  554,  566,  600,  611,  652 
See  also    Culture,  Australia, 
Bermuda,  British  East  Africa, 
Ceylon,  Dominican  Republic, 
India,  Kenya,  Malsya,  New 
Zealand,  Myasland,  Rhodesia, 
South  Africa,  Tanganyika,  Uganda0 

Burma     2,  554,  558,  572,  615,  6900 
698 

California      9,  552 

Ceylon       11,  163,  600 

China    1,  4,  6,  11-2,  16-7,  22,  24-5, 

85,  90,  389,  391,  555,  560,  563, 

570-1,  575,  605,  612,.  614,  644, 

649,  658,  667,  671,675,680,684,694 
cultivation  of  soil       41,  68,  77, 

393,  594,  605-6,  627,  631  ' 

value  '     55,  67,  577 
Cyprus       2,  25,  668 
Dominican  Republic       551,  626, 
East  Indies       77,  668,  687,  703 
Florida     3,  3,  18-9,  21,  23-4, 

62,  76-7,  1O0,  561,  568,  600, 

670 

Formosa  673 

French  Union       651,  704 

See  also  Culture,  tung  tree,  in 

Ir.cb-China,  Madagascar, 

Mauritius,  Morocco,, 
Georgia       3 ,  6 
Germany  600 


Culture  (continued) 
Hawaii  6 
Hen-  Kong  162 
India     .  74,  79,  163,  600,  629, 

696,  698 
Indo-China      12,  74,  76/567, 

630,  668,  671,  7u4 
Kenya       2,  72,  173,  600 
Latin  America  85 
Louisiana       77,  S3,  393, '619, 

622  ■  ■ 

•  Madagascar    . 76, ,82, '106, . 569,  590, 

598,  632,  697,  704 
Malaya       7,  81,.  389,  635,  672 
Mauritius-  654 
Mexico       556,  671 
.Mississippi       4,  13,  53,  61,  69, 

557,  583,  592 
Morocco  80 
Mysore  74 

New  Zealand       73,  76-7,  553-4, 

558,  572,  600,  672 

Nyas aland      2,  48,  73,  79,  84, 

163,  631,  682,  693 
Paraguay      180,  387,  558,  680, 

697 
Peru  78 

practices       1,  11,  19,  21,  63,  560, 
567,  632,  678,  680,  698, 

702 

-    Puerto  Rico  6 
research . 

See  Re search e 
Rhodesia       2,  75,  78,  84,  594, 
679 

South  America  598 
,  Tanganyika  ■     80,  616 
Texas       83,  568,  600,  656 
Trinidad  47 
Uganda  '  83 

Union  of  South  Africa       2,  11, 
73,  75,  163,  558,  571,  689  ' 

U.Sf3.R.    .   24,  49,  75,  77,  81-2, 
182,  590,  593 

U,  S.  A,  1-4,  6-7,  9,  11,  24, 
26,  59-60,  62,  74,  76,  78-80, 
83,  85,  90,  169,  389,  392,  395, 
551,  558,  573,  575,  582,  587, 
594,  604,  608,  616,  620,  634, 
650,  667,  675-6,  678-80,  694 
introduction       392,  552, 
600,  654 


U.S.A.  (continued) 

See  also  individual  states „ 
Uruguay  7 
West  Indies         11,  78 
See  also  Breeding  Fertilizers.; 
Germination;  Pollination;  Produc- 
tion of  oil;  Ao  rnont'ana,  culture0 
Cumap 

See  Coumarone  resinD 
Curcas  oil       258,  393 
Curing  of  tung  oil 

See  Gas-proof ing0 
Cuttings 

See  Propagation,, 
Cybo taxis  376 
Cyclization  • 

See  Ring  structures, 
Cyclohexane       87,  139-40 
Cyclohexar.ol     '  200,  487 
Cy chlohexyl  t ungate  196 
Cyciopentadiene       431,  453,  456-8, 
.      524,  526,  707,  711-2 
Cyprus  • '    2,  77,  251,  668,  717  ' 
Cystine  95 

Dammar     126,  204,  229,  245,  300, 
'  305,  329,  342,  408,  413,  465, 
479,  487,  503,  54-5,  643,  664, 
713 

See  also  Kauri  resin9 
2,4-deeadienoic  acid  574 
Dechlorinatb'd  oil  478 
Decomposition,  thermal 

See  pyrolysiso 
Decorticctor 

See  Kullers0 
Deer  repellent  381 
Defoliation  67 
Delft  Technic?!  University  275 
Density 

See  Specific  gravity,, 
Dentures       479,  524         ■  - 
Deodorization       230-1,  404,  704 

See  also  Odor  of  oil0 
Dermatitis      86,  171,  650 

See  also  Physiological  effect s0 
De  si:  ru  c  t  iv  e  di  s  t  ill  at  i  0  n 

See  Pyrolysis, 
Detergents  543 

See  also  Emulsifiers0 
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Detoxification       06,  381-4,-567 
Dextran  benzyl  ether  463 
Dextrose  443 
0i acetone  alcohol  '200 
D'iallyl  maleate  453 
Diatomaceous  earth 

as  filter  aid       24,  97,  333, 
404 

Dibenzoyl  peroxide 

See  Benzoyl  peroxide 
Dibromolinolsic  acid  149 
Dibutyl  cyanamid  493 
Dichloroethylene  91 
Dichlorohydroquinone  489 
Dicycloheptenedicarboxylic  acid  304 
Die-back  (leaves)        6,  655 

See  also  Mineral  deficiencies,  zinc. • 
Diels-Alder  reaction       171 ,  203,  711 
Dielectric  properties       3.66.,  177, 

331,  340  • 

Sec  also  Dipole  moment 0 
Dienes 

See  Butadiene;  2~Chloro-l,3-butadiene; 
Isoprene;  Olefins;'  Piperyiene, 
Diane  synthesis  604 
Die ne  value       113,  128,  135,  601, 
604,  629,  633 

See  als  o  Subhead  under  Sieo- 
stearic  acid 
acetylated  tun?  oil  108 
definition       117,  128 
determination       117,  129,  138, 
567 

Ellis  (and  J~nes)  method  103, 

113,  i!5/i  135-6  ' 
from  iodine  values       113,  138 

Kaufmann  method  103 
Kaufmann  alkalimctric  method 

129-30,  139 
Kaufmann  iodometrie  method  139 
Kaufmann  'and  B sites  method  115, 

120 

micr'cmethod  131 
of  eleo stearic  acids       139,-  161 
of  p-cleo stearin  128 
of  hydrogenated  tung  oil  294 


of  tung  oil  acids 


161 


of  polymerized  tung  oil 


10L 


of  tung  oil  108,  113.  115-, 
128-31,  135-6,  138-9,  159, 
168,  173,  184,  294,  373,  567 


Dienol  562 

See  also  Castor  oil,  dehydrated* 
Diethyl  sulfate      ' 402,  625 
Differential  iodine  vrlue 

See  "  Iodine  valuec  ; 
Diffusion  238 

Diglycerides-      196,  267,  287,  471,  496, 

520,  540,  716 
Dihydroxydienoic  acid  155 
Dihydroxyeleo stearic  acid  600 

See  also  Dihydroxydienoic  acid* 

Dihydroxylinoleic  acid„ 
Dihydroxylinoleic  acid 

from  eleo stearic  acid  563 

1 . 5-  dihydroxynapht halene  489 

Di.  hydroxy stearic  acid       164,  273, 
376 

Dilatometric  tests     '  698-" 

Rimers        215,  222 

See  also  Eleostearic  acid;  Poly- 
merization; 'Ring-  structures,, 

limerization 

See  Polymerization, 

Dimethyl  sulfate  625 

Dimethylhyuroquineline  548 

2. 6-  dimethyl-2 , 4, 6-actatriene«> 
See  Allcocimene,  . 

2, 6-dimethylol-p-cresol  283 
Dinitrophenol       11 6 
DLoxane  rings 

See  Ring  structures 6 
Dipent  aerythritol' 

esters'      325,  675 
Di.pentone       253,  456 
Diodienylguanidine       202,  483,  486 
Dipole  moments       144,  165-6,  173, 

177,  690  - 

See  also  Dielectric  properties „ 
Dipt ere  carpus  turbinatus  22, 

•     185,"  627 
Pis  corny cete  697 
"Diseases  "(tree)         6,  11 
Belgian  Congo  75 
■  Ceylon  •     '  '670  • 
China  '    ■  49  >  63O 
•  French  Equatorial  Africa  697 
Indc-China  667 
Madagascar       33,  594 
Nyssaland        32,  640,  655,  702 


Diseases  (tree)  (continued) 
Tanganyika  44 
U,S,S.R.  665 

U„  Sft  A,     3,  29-30,  34-8,  43-4, 
47,  575,  610 

See  also  An  montana,  diseases; 

Mineral  deficiencies* 
Dispersion  (of  rays  or  waves) 

See  Refractive  Dispersion* 
Dispersion  (of  materials)  500 

See  also  Emulsion,  Pigment se 
Distjari.ii  108 
Distempers  (paints)  308 
Distillation 

destructive 

See  Pyrolysis  „ 

of  elecstearate  esters  223, 
673-4,  676 

of  eleostearic  acids  362-3, 
370 

Divinylbenzene      453,  476, 
Docosanic  acid 

See  Behenic  acida 
Do  d ec  ap ©fit anoic  a  cid  244 
Dodecyl  eleostearate  479 
n-Dodecoic  acid 

See  Laurie  acid0 
Dogs 

reaction  to  raw  tung  oil  and 

p-eleo stearin  262 
Dolomite  55-6,  678 
Dominican  Republic       551,  626, 
Dopes 

See  Fabric  coatings 0 

Dormancy 

See  Buds,  '• 

Driers       14,  19,  137,  166,  186-7, 
189,  200,  205,  207,  220,  236-7, 
239-40,  250,  2$2-3,  256,  260-1, 
264,  267,  269,  271,  276,  297, 
300-1,    307,  311,  313,  318,  32?-30, 
334-6,  357,  376,  403,  408-9,  415-6, 
421-3,  431,  437-9,  444-5,  449, 
454-5,  457,  459,  461-2,  464-5, 
467-5,  470-8,  481-6,  489-91,  493-6, 
502,  507,  521,  524-5,  533-8,  565, 
571,  625,  638,  6-55-6,  661,  663, 
669,  639,.  705,  707-8,  711,  716, 
comparisons       245,  247-9,  251, 

257-9,  265-6,  345,  580 
for  finishes  (winkle)    16,  709 
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Driors  (continued) 

identification  342 
iron  436 

standard  testing  122 
tailgates      249,  338,  344,  347, 
443,  535,  538-9*  565,  580, 
624,  690,  703,  710 
zinc  490 
Drvandra  cord  627,  671 

Drying  of  films      114,  580 
Chinese  lacquer     ,  251 
eleostearic  acid       241,  355 
p-eleo stearin       200  ,  206  ,  242 
277,  461 

tung  oil       7,  15,  26,  154,  170-1 
I76,  179,  185-6,  191,  193, 
209,  212,  220,  233,  236-66, 
272,  278,.  281,  366,  379,  461, 
466,  645 

comparison  of  driers  251 

258-9,  276,  644 
factors  affecting       203,  236, 

250-4,  259,  425,  539, 
mechanism       13,  197,  212,  241 

252-4,  262,  287,  604-5 
test  procedure  107 
tung  oil  varnish       236,  253, 

265,,  335,  453,  485,  673 
See  also  Driers:  Frosting;  Heat 
treatment;  Wrinkling 9 
Drying  of  fruit  and  Its  components 

See  Fruit;  Muts:  Seeds 0 
Dwarf  tree  5 

East  Indies       77,  668,  687,  703, 
Edible  oil 

adulteration  145 
tung  oil  sold  as       106,  558 
Egg  fat  677 
Elaeococca  co rdat a 
oil       574,  596 

See  also  Aleu rites  co  rdat  a  oil 
0il0 

Elaeococca  yernicia     12,  164,  176, 
125,  187,  276,  350,  353,  360, 
487,  509,  598,  600,  619 
See  also  Aleurites  cordata; 
Ac  fordiic 
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ELaeococca  vernicifera 


170 


95 


435-6 


See  also  E„  vernieian 
lllaeococca  verrucosa       22,  627 

See  also  Ep  vernici?,, 
Elae'o- 

For  oils  with  this  prefix  see 
El oo-. 

Elaidinization      130,  417,  603 
Elaidic  acid        126-7,  164,  215, 

286,  362,  365,  602 

esters  365 

salts  623 
Elaidin  test  135 
Elastic  products       502,  507,  521, 

547 

Electrical  products       6,  453 
Electrical  resistance 

for  Moisture  determination 
Electric  breakdown  688 
Electric  discharge 

effect  on  polymerization 
Electric  field  709 
Electric  moment 

See  Dipole  moment 0 
Electrodeposition       472,  474,  708 
Electron  microscopy 

gelled  tung  oil  603 
Elemi  resin'     323.,  463 
Eleocceca  oil       12,  176,  348,  353, 

547,  606 

See  also  0ilo 
Eleolic  acid       156,  353-4,  371,  532 

See  also  Eleo stearic  acid0 
Eleomargaric  acid       145,  154,  153, 

164/172,  176,  221,  232,  231,  343, 

350,  353,  360,  364,  370,  373, 

593,  600,  606,  619 

See  also  Eleo  stearic  acid0 
Eleomargarin        137,  161,  212 

See  also  Eleostearin, 
Eleostearat.e  groups       539    .  - 
Eleostearic  acid 

(wherever  stereoisomeric  forms 

were  specified  in  abstracts  the 

compounds  have  been  indexed  under 

a-Eleostearic  acid,  and 

p-Eleostearic  acid)       273,  354,  359, 

370,  653,  693 

acid  chloride  690 

alkali  isomerization  111, 
124 


Eleostearic  acid  (continued) 
alkyd  resins  428, 


allyl  ester  665 
ammonium  salt  623 
anhydride  .14 
barium  salt       353,  623 
S-benzylt hiuronium  s alt 
bromides  14 
brominatipn        559,  612 


362 


calGium  salt 


353, 


13 


See  also  Calcium  tungate0 
cerium  salt  366 

See  also  sab he ad  Cercous  salt 

under  e-and ^-eleostearic  acidt 
chemistry       375,  617,  620 
cobalt  salt  347 

See  also  Cobalt  tungpte, 
coconut  alcohol  esters  479 
color  reactions       11 6 
copolymers 

See  Copolymers o 
cryst alii  zat ion  221 
cyclized       213,  373,  674 
determination       110,  124,  126, 

133,  153,  604,  636 
dibromide       234,  562 
dichloride  359 
diene  value  161 
diglyceride       684,  716 
dihydrc- 

See  Linoleic  acid9 
dihydroxy-  600 
diners  674 
diozonide  363 
dip  ent  aeryt  hrit  o  1  e  st  e  r 
distillation .  363 
dodecyl  ester  479 
from  eleomargaric  acid  350 
esters       213,  370,  373,  541, 

56o,7l6 

heat  treatment       349,  566 
peroxide  formation  675 
ethyl  ester       212,  623 
hydrogenation       37  2 
polymerization       212,  223,  372, 

379  . 
preparation  372 
properties  283 
reaction  with  phenol  283 

See  also  Ethyl  a  -elecst.earate; 
ethyl  P-eleostearate;  ethyl 
tu2>:at0o 


325,  675 


-766. 

Eleostearic  acid  (continued) 
films  241 

glycol  ester     257,  369,  379 

See  also  Glycol  eleost orate; 

Glycol  t ungate, 
halogen ati on       131,  635 
heat  treatment  .    156,  223,  349, 

354,  502 
hexabromide     274,  288,  652 

See  also  He.xabror.10 stearic  acide 
hexahydroxy-  279 

See  also  Hexahj^clroxy  stearic  acid; 

Linusic  acid0 
hexaiodide  363 
hydrogenatidn      156,  285,  358, 

364,  635 

invalidation  of  Kaufmann  equations 
121 

iodine  value 

See  Iodine  value,, 
isomarization 

Soe  .o-El 00 stearic  acid; 

isomerization, 
lead  salt       275,  347,  353 

Seg  also  Lead  tungateo 
magnesium  salt       14,  145 

See  also  Magnesium  tungate0 
maleic  anhydride  adduct  14, 
.  272,  439,  713 

See  also  Acids,  tung  oil, 

■  maleic  anhydride  adduct 0 
manganese,  salt'  347 

See  'also ..'Manganese  tungate0 
metabolism'  .  '.- 

■  See  Metabolism,, 
methyl'  ester     -  248,  256-7,  279, 

3.57-3,  376,.  646-9,  700  ' 
aromatic  derivative  674 
cyclization  674 
oxidation     257,  363,  377, 

46$,  615,  646*-?,  669,  674 
peroxide  647-9 
polymerization  1     214-5,  376, 

379,  674  ■ 
reaction  with 

(acetoxymethyl)  phenyl 

acetate  541 
sulfuric  acid  377 
See  also  Methyl  tllngate* 
monoglyceride       684,  716 

esters  545 
naming  354 


Eleostearic  acid  (continued) 
occurrence 

See  a-Eleostearic  acido 
oxidation     •  13,  117,  156, 

I64,  224,  239,  256,  355,  357, 
'    359-60, '363,  370,  .  3.74,  373-9, 

'606,  619,  635,  646-7,  664, 

675 

oxygen  absorption  646-7 

ozoriization  366' 

pentaerythritol  ester       615,  675 
See  also  pentaerythritol 
a-eleost earat e ;  Pentaerythritol 
tungateo 

peroxides       353.,  623-4 

p-phenylphe nacyl  ester  361 

phthalic  anhydride  adduct  14 

polyallyl  ester  705 

polymerization       223,  260, 

370,  674 

potassium  salt       150,  277,  353, 
360- 

See  also  Potassium  o-eleostearate; 

Potassium  p -eleost erate; 

Potassium  tung  at  e<> 
preparation     232,  574,  646 
properties       275,  574,  620 
reaction  with  -, 

amines        36Q,  543,  706 

formaldehyde  662 

iodine  bromide  n  • 126.  ; 

io dine  chl o rid e . ' '   '108, »  5-8.9 

pyro catechol  -     500'  ,•' 
•   sulfuric  acid  360 

tetrachloro-p-quinone  116 
reduction 

See  a-Eleostearic  acid,  reductions 
refraction,  molar  359 
ring  formation  126 

See  also  Ring  structure sc 
salts  14 

silver  salt       353,  623 
sodium  salt       154  . 
solubility  133 
spectra       124,  126,  364 
stereoisomerism 

See  Stereoisomerism,, 
structure     ,  18,  141,  156,  I63, 

288,  348,  356-7,  359,  363-4, 

371,  373,  532,  588-9,  600, 
612,  619,  635 
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)leostearic  acid  (continued) 
styrenated  704 
synthesis  70 

tetrabroiiiide       201,  280,  363, 
562,  600 

S^£.  alaCL  a-Eleostearic  acid, 

t  et rabromide ;  £  -Sleo st e ari c  acid 

tetrabromidec 
tetrahydroxy- 

Se-g  Tetrahydroxyste'aric  acid0 
.  thiocyanogen  value       127,  159 
tricyclodi-  210 
uses        426,  431,  433,  455,  626,  , 

714 

See  also  Acids,  tung;  Eleolic  acid; 
Siecmargaric  acid0 
-Eleostearic  acid 
i-Amyl  ester       36 0 

See  also  Amy!  tungate0 
anhydride       274,  349 
bactero static  action  362 
bromination       274,  200,  559, 

562,  603 
cerous  salt  623-4 
c  .polymers 

See  Copolymer s0 
copper  salt  360 
determination  139^40 
dibromide       205,  620 
diene  value  139 
distillation  370 
drying  of  films       241,  355 
esterif ication  214 
ethyl  ester       275,  350,  352,  360 

hydrogenation  563-4 

oxidation       139,  563 

refractive  index  563 

tot rabromide  628 

See  also  Sthyl  eleostearate: 
■  Sthyl  P-eleosterate;  Ethyl 
tungate0 

extinction  coefficient  139-40 
formaldehyde  adduct  662 
glyceryl  ester 

See  Eleostearin0 
glycol  ester       360  . 

.See  also  Glycol  eleostearate; 

Glycol  tungate. 
halogenation  564 
hexabromide  562 

See  also  Kexabromo stearic  acid0 
hydrogenation       275,  563-4 


c-Eleoste3ric  acid  (continued) 

hydrogen-iodine  value  694 
iodine  value       349,  363,  60  3 
isomer  of  155 
isomerization       I64,  19'6,  211, 

274,  20.0-9,  350,  354,  356, 

360,  374,  457,  603,  673 
lead  salt  277 
magnesium  salt  635 
maieic  anhydride  adduct  267, 

269-70,  366-7 

oxidation  674 

structure       115,  214 
mannitcl  ester  372 
metabolism 

See  Metabolism,, 
methyl  ester       214,  274,  348, 

361  363,  709 

formation  673 

isomorisation        365-6,  673 

oxidation  646-9 

peroxide  ■  640-9 

polymerization:      646-7,  673 

preparation  139 

properties  673 
monchydric  alcohol  esters  197 
name       360-  ... 
occurrence  626 

in  Ao  cordata     I64,  363,  677 

in  Ao  montana  oil         100,  I64, 
102,  677,  683 

in  A;  trisoerma  oil  677 

in  essang  (Ricinodendron 

africsnum)  oil     157,  603 

in  fungu  ( be hurada)  oil  373 

in  Garcia,  nutans  oil       605,  690 

in  immature  tung  fruit  69 

in  impatiens  oil  600 

in  krobanko  (Teifairia  occiden- 
talia)  oil       157,  356 

in  mattaleb  oil  340 

in  makita  oil       300,  697 
See  also  Parinarium 
i:-:urinum0 

in  neou  (parinarium  macrophyllum) 
oil       352,  360  .  . 

in  paulowhia  oil  205 

in  po-yoak  oil       135,  373 

in  stillingia  (Chinese  Tallow 
seed)  oil       124,  574 
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l-Eleostearic  acid 

occurrence  (continued) 

in  tung  oil       8,  16,  20,  36. 
110,  127,  133,  U6>  154, 
153-61,  163-4,  173,  182,  193, 
203,  213,  244,  256,  274,  348, 
350,  532,  593,  600,  673, 
683-4 

oxidation      145,  215,  349,  353,365, 
369,  563-4,  571,  591,  626, 

641 

pent aeryt hritol  ester       371,  679, 

686 

See  also  Pent aeryt hritol 
eleorrtearato;  Pent aeryt hritol 
tungatee 
peroyd.de  641 
polymerization       210,  673 
polyvinyl  ester  709 
potassium  salt      '368,  635 

See  also  Potassium  eleostaarate; 

Potassium  tungate0 
preparation       205,  375,  563,  603, 

624,  620,  635 
properties  '    145, '275,  270,  350, 

352,  360,  379,  673  ' 
reaction  with  IC1      149,  350,  562 
reduction       28,  286,  613,  618 
refraction,  molar  350 
sodium  salt  368 

See  also  Sodium  fi-eleo  st  ear  at  e ; 

Sodium  t ungate,, 
spectra      139,  354 
stereochemistry 

See  Stereoisomerism, 
storage       140,  369 
structure       274-5,  279,  350, 

360,  562 
tetrabromide       274,  280,  235, 

289,  360,  562,  628 

See  also  Eleostearic  acid, 

tetrabromide,  p -Eleo stearic  acid, 

tetrabromide  o 
tetrachloride  149 
thio cyanogen  value  160 
use 

as  adhesive  526 

in  alkyd  resins  686 
(3-Elee stearic  acid 

addition  to  methyl  ester  365 
amide  263 

ammonium  salt       360,  623 


342,  370,  561, 


p-Eleostearic  acid  (continued) 

anhydride       349      ■  ■  *  ■ 
bactero static  action  362 
barium  salt  623 
benzyl  ester  465 
bromination       20,  280 
butyl  ester  4^5 
cercus  salt  623 
copolymers 

See  copolymers, 
cry st  allizat ion 

623 

determination  140 
dibromide  20 
diene  value  139 
distillation  :  362 
distinguished  from 

p-couepic  acid  601 
drying  in  films  241 
ethyl" ester       363,  623 
formation       164,  196,  211,  274, 

288-9,  350,  354,  356,  360, 

374-5,  457,  603,  673 

See  also  Isomer! zat ion0 
glycol  ester  364 

See  also  Glycol  eleostesrate; 

Glycol  t  ungate,, 
heat  treated  "  349 
hydrazide       368  .  ,  .. 

'hydrogenation  564 

See  also  Ethyl  eleosterate; 

Ethyl  a-oleostearate;  Ethyl 

tungateo 
hydrogen  iodine  value  694 
iodine  value       125-6,  362-3, 

451,  651,  660-1 
isomerization  673 
lead  salt  277 
maleic  anhydride  adduct  115, 

129,  214,  267,  269-70,  292, 

366,  370,  457,  634,  674 
methyl  ester       179,  214,  343,  361, 

364-3,  365,  368,  379,  673 
mo nop er oxide  625 
occurrence       20,  280 
oxidation       215,  292,  351-2,  356, 

365,  367,  369,  591,  626 
polymerization       210,  352,  673 
potassium  salt       I64,  356,  360, 

623 

See  also  Potassium  eleostearate; 
Potassium  tungatee 
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p-SLec stearic  acid  (continued) 
preparation      375 ,  434,  603, 


651-2 


623 


365 


propyl  esters 
reaction  with 

iodine  bromide       125-6    '  \ 
See  also  Iodine  bromide 0 

maleic  anhydride       129,  603 
refraction,  molar  350 
silver  salt  623 
sodium  salt  356 
spectra  354 
st  er eo  chemist  ry 

See  St  er ec  isomeri sm 
storage  '369 
structure  350 
tetrabromide       20  ,  230,  289, 

623,  628 

See  also  Eleostearic  acid, 
tetrabromide,     o-Eleostearic  acid, 
tetrabromide 8 
tetraiodide-  362 
thio cyanogen  value      1  b0 
use  in  alkyd  resins  434 
Y-Eleostearic  acid 

•   in  tiing  oil  '    160  ' 
y-oxo-EIeo stearic  acid 
See  Li conic  acid0 
v  -Eleostearic  acid 
(pseudoeleostearic  acid)       285,  626 
esters 

polymerization  348 
EleQstearin 

acrolein  adduct  362 
cause  of-  frosting  2o5 
copolymers 

See  Copolymers 
formation  from  elecmargarin  137, 
212 

fungicidal  effect  30 
hydrcgenation  700 
occurrence 

See  o-Eleo stearic  acide 
oxidation       137,  207,  212,.  289, 

482,  615-6,  675 
partial  iodine  values  137 
polymerization       16,  223,  230, 

482 

reaction  with 

maleic  anhydride       269,  272 
reduction  with  sodium  283 


Eleostearin  (continued) 
s  eparat  io  n  in  p aint s 
a-ELeost e  arin 

blown  with  oxygen     > 207 
determination      146,  202 
drying  rates  200 
film- properties       679,  686 
isomerization     15,  180,  197 » 
200  ,  209-11,  216  ,  23;",  242-3, 
256-7,  276-7,  282,  284,.  350, 
356,  635,  657 
maleic  anhydride  adduct       270,  290 
occurrence 

See    c-Elecstearic  acid, 
-occurrence  o 
peroxides  291 
oxygen  absorption       207,  243 
synthesis  279 
g-Eleo stearin 

aikylatien  625 
bodying  403-4 
bromination  131 


olymers 


269,  362 


crystallization       197,  231, 
236,  230,  242,  262,  293,  295, 
5 el,  580 

detection  558 

dip er oxide  580 

drying  behavior       200,  20 6, 
2A2,  277,  461 

effect  on  wrinkling  236 

formation      15,  180,  197,  200, 
209-11,  -216,  242-3,  256-7, 
276-7,  2G2,  284,  350,  356,  635, 
657 

during  drying  289 
during  storage  597 

heat  test  200 

hexathiecyano-  286 

iodine  value  205-6 

maleic  anhydride  adduct  123, 
248,  270,  .290,.  292,  457 
force-area  curves  589 
oxidation       292,  367,  589 
properties  367 

oxidation       254-5,  289,  364, 
366,  625 

partial  halogenation  625 

peroxides       137,  289, 

366 


0-Eleostearin  (continued) 

physiological  effects  282 

See  also  Physiological  effect So 
polymerization       210,  255,   ■  = 

239.,  366 
precinit  at  ion  154 
properties       275,  278,  354,  356, 

364,  366,  379,  673 
reactions  580 
reaction  with  p-nitrophenyl- 

hydrazine  580 
refraction,  molar  350 
structure  216 
suitable  for  varnishes  200 
thiocyanogen  value  2C6 
use 

In  alkyd  resin      431,  435 
in  coating  on  pigments      543  - 

a-  and  p-Eleostearyl  alcohol  -613-4 

Eleostearyl  radicals 

polymerization  201 

Embryology       33,  38,  42 

Emulsifiers       467,  500,  506,  511,  ■■' 
533,  540,  543-4,  708 
See  also  Ammonia;  Casein,  etc,,  • 

Emulsions       467,  659,  713 

coating   materials    46?,  474-6,  479 
Seu  also  Paints, emulsion* 

EnaneTs  "16,  201,  204,  235,  246, 
255,  263,  297,  304-5,  314,  321, 
325,  320,  336,  400/  4Q2,  434,  438, 
448,  450-1,  467,  475-6,  479,  496, 
490,  504,  512-4,535,  538-9,  574, 
624,  629,  652,  660,  669,  672-3, 
705,  712 

for  wire  coatings       300-1,  432,  479, 
514,  576,  707 

wrinkling     '  464 
Entomology 

See  FestSo 
Entropy       701  • 
Enzymes-       103,  134,  176,  195, 

374,  6A1,  643,  656,  685 
Epsom  salts       53-6  ' 

See  also  Fertilizers,  minor  elements, 

magnesium-. 
Equilibria,  moisture     ■  90,  92,  596 
Ergot  161 

Eritrea       80  1  " 

Erucic  acid  127 


Essang  (Ricinodendron  africanum) 
oil       157,  601-3 

Essential  oils  472-3 

Ester  gum       126,  200-2,  216,  229, 
255,  300,  302,  304-5,  309, 
312,  314,  323,  327,  331,  337, 
344,  444,  456,  463,  470,  476, 
479,  483,  486,  496,  503,  505,  • 
507,  513,  547,  571-2,  628, 
673,  698 

Esterases       103,  656 
See  also  Enzymes 0 

Ssterification       191,  219,  234, 
271,  319,  435-6 
See  also  Interesterifioation0 

Esters 

See  Cellulose  esters  •  subhead 

esters  under  names  of  acids  and  oilsP 
Ethanol 

See  Ethyl  alcohol0 
Ethiopia      ■  80 
Ethyl  acetate  87 
Ethyl  alcohol       140,  102 
2-Ethyl-2-amino-l , 3-propandiol  488 
Ethyl  eleostearate       213,  223, 

283,  37.2,  379,  623 

See  '  also  lilt hyl  a-ele o st  e ar at  e ; 

Ethyl  p-eleostearate;  Ethyl 

tungate  0 

Ethyl  a-eleostearate       275,  350, 
352,  368 

See  also  Ethyl  fi- eleostearate; 
Ethyl  tungate. 
Ethyl  ji-eleostearate     263,  368, 
564 

Ethylene  oxide       267-  ■ 
2-ahyl  hexanol  659 
Ethyl  myri state  '  269 
Ethyl  tungate       19 6,  223 

See  also  Ethyl  eleostearate; 

Ethyl  c -eleostearate;  Ethyl 

P-el  e  o  s  t  e  ar  at  e  0 
Ethylvinylbenzene    '  453 
Euphorbiacae         171       '  ' ; 

See  also',  names  of  species  in  this 

family,  e0g_0  Aleurites  f ordii, 

Ao.1  moptam,  etc0 
Exora  apicipenne  639 
Experimental  Tung  Field  (Miss0). .  .61 
Explosives,  waterproofing  483 


Experts 

See  Trade  statistics0 
Expression  of  oil0 

See  subhead  under  Extract ion„ 
Extinction  coefficients 

See  Spectra;  Spectrophotometry 
measurement  So 
Extraction       7,  9,  12-4,  21,  86, 
94,  560,  667,  680 
by  expression       13 ,  20,  18$, 
549,  564,  633 
British  Empire  600 
China        3-5,  7,  9,  12,  16-7, 
21-2,  26,  34,  IBS,  552, 
640,  644,  694 
effect  of  shell  content  91, 
274 

efficiency       22,  88,  92-3,  97-8, 

554,  560 
Indo-China  567 
influence  of  conditions     20,  88, 

92-3,  96 
Madagascar       590 ' 
mathematical  relationships 

92-3 
Mexico        671 . 

oil  quality       87-8,  92-3,  96 

preparation  of  charge       100,  549 

from  stored  nuts       89,  91-2, 
94,  97-8,  554 

Uo  So  A,  21,  560,  670,  679, 
691,  700 

Uruguay  7 
research  needed       1,  13,  560 
with  solvents       20,  87-8,  95, 

1C0-1,  276,  540,  545,  633, 

691 

choice  of  solvent       87,  91, 

94,  98,  540 
continuous       91,  99 
efficiency  8? 
equipment       8,  88 
from  filter  cake  97 
isomerization  of  oil       15,  101 
for  oil  determination  94 
oil  properties  102 
from  press  cake       99,  101,  106 

Uo'SeSoRo  611 

See  also  Milling;  Mills, 
Extractive  test-  127 
Extruded  products  479 


Fabrics  672 

coatings       435,  458,  479, 
506,  512,  533,  544  ■  ■ 
See  else  Leather,  artificial; 
Linoleum,  Oilcloth,, 

impregnation       532,  712,  714 

lamination  522 

preservative  492 

printing  536 

treatments       455,  528,  533, 
543 

waterproofing       22,  506,  508-9, 
514,  620 
Fact ice       191,  521 
Fallow  (  summer) 

advantages       7  6 
Farming  (tung) 

economic  aspects  650 

See  also  Industry;  Profit s0 
Fat  (animalj 

See  Chicken  fat,  Tallow0 
Federated  Malay  States 

See  Ivlalayae 
Feeds  and  feeding  tests  677 

See  also  Meal  and  cake,  Cattle, 

poult ry0 
Fcnchone  456 
Fermentation  of  hulls  24 
Ferric  bromide  426 
Ferric  chloride       234,  276,  281-2, 

426,  485,  528,  619,  665-6, 

688,  711,  714 
Ferric  lincleate  413 
Ferrous  chloride  665 
Ferrous  sulfate 

See  Mineral  deficiencies;  Fertilizers 
Fertilizers (orchard)  11,  13,  21, 

23,  41,  54,  63,  71-2,  567,  592,  605, 

611,  622,  677 >  679,  689,  $02 

ammonia       65 ;  559,  680 

balance     £3,  60,62,  64,  609,637,681 

basis  for  purchase  54 

cola  resistance,  aid  tc  52,  566,  6%,  696 

commercial       54,  64 

for  cover  crops       51-2,  557-8 

farm  manure       59,  63,  65 

lime       51,  55,  57,  63,  66, 
557-8,  678 

meal,  cake,  hulls       54,  64,  655 

minor  elements       51,  86 
boron       52,  678 


Fertilizer  (orchard.) 

minor  elemoiYts  ( cont  inued) 
calcium  55 

See  also_  Fertilizers,  lime6 
copper       51,  54;  56,  60,  64, 

577,  673 
iron       51-2,  56,  64,  678 
magnesium       51,  55-6,  64, 

577-8.,  678 
manganese       51,  53-4,  56,  64, 
1      72  678 

zinc  *    51,  54,  56,  59,  63-5, 
36. '577,  678,  688 

See  also  Mineral  deficiencies, 
N    and  K 

increage  kernel  content  0  70 
N,  F  and  K       19,  29,  46,  55,  59, 

63-8,  609,  615-6,  655,  699 
potassium(K)  55-7,  66,  70,  557 
problems       56,  632 
requirements 

based  on  leaf  analysis  53-4 
slag       51,  557-8 

tree  growth,  aid  to  51,  64,  66,  68, 

-70,  606 
value 

for  increase  of  oil  production  51, 
53,  57-8,  61,  67-70,  89, 
559,  561.,'  577,  606,  630,  639 

for  young  trees     40,  "61,  64.-5, 

c.'-,-i   o     c,n-\  fist 

Fertilizer  value  of  tung  meal 

See  Meal  and  cakec 
Fiberboard      344-5,  526-7,  529, 

531,  620,  672 
Fibers,  synthetic  495 
Films  (dry  oil)       250,  252,  254, 

256,  259,  265,  o07 

See  also  Drying  of  films;  Eleostearic 
acid,  films 0 

Films 

iridescence  ' 
See.  Blooming n 

Filter  aid- 
See  Diatoinaceous .  earth. 

Filter  cake       97,  100 

Filtration  of  varnishes  or  oils  549 

Finish  remover  536 
See  paint  remover 


Fire  hazard       124,  275,.  584,  594 
Firnagral  '142 
Firseed  oil  167 
Fish  oils       78,  156,  183,  199, 
376,  469,  686  < 

acids       325,  430,  433,  469,  475, 

485,  488 
bodying       205,  399-400,  407, 
511,  706 

chemically  modified       421,  423, 
650 

composition  I67 

drying       2 58,  263 

properties       113,  147,  166, 
251,  311,  594,  673 

pyrclysis  673 

reactions       292,  438  ' 

statistics       23,  345 

testing         111,  132 

uses     '  304,  318,  321,  338, 
340-1,  387,  394,  396-7,  458, 
474,  478-9,  488,  491,  499,  503 
505,  508,  525-6,  542,  567, 
591,  664,  682,  703,  708,  715 

See  also  Herring  Oil;  Marine  animal 

oil;  Menhaden  Oil:  Sardine  Oil; 

Train  Qilo 
Flash  point       12,  106,  171,  176 

See  also  Combustion,  spontaneous0 
Flatt  ing  agent  0 

See  Lacquers o 
Flaxseed       33,  397,  549 
Flexibility 

of  films  314 
Flexometer  334 
Flock  formation 

due  to  tung  oil  123 
Floor  coverings       434,  505,  507, 

512-3,  654 

See  also  Lincrusta;  Linoleum; 
printed  felt  base0 

Florida       3,  6,  8,  18-9,  21,  23-4, 
33,  35,  44,  53,  56,  53,  60, 
62,  71-2,  76-7,  80,  88-9,  100, 
339,  553,  561,  568,  575,  577, 
597,  600,  670,  677,  683,  691,  702 

Flov;er  formation  (films) 
See  Wrinkling o 
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Flowers  (flowering)       30,  38,  46, 

68,  ?4,  81,  609,  630,  672, 

677,  691 
Fluorescein  test       158,  284 
Fluorescence  analysis  lip 
Fluorostyrene       450,  660 
Flux,  alcoholic  or  white  slime  36 
Fokien  Province  162 
Folding 

See  Wrinkling o 
Foliage 

See  Leaves;  Toxicity  0 
Femes  lignosus  670 
Femes  noxius  670 
Food  containers       162,  333,  342, 

447,  472,  474,  499,  639 
Foots,  determination  in  crude  oil 

97 

Force-area  curves 

See  Monolayers o 
Formaldehyde       417,  424,  445,  468, 

480-1,  519,  525,  544,  659, 

662,  665,  705 

See  also  Phenolic  resins;  .etc 
Formic  acid  154-5 
Formosa  673 
Fossil  resin3.      336,  471 
Fractionation       130,  155,  208 
Freezing  (melting)  behavior  15, 

164,  174,  130,  183,  216,  276, 

378,  535,  693,  701 

of  tung  oil  .acids-  121 

See  also  Cooling  curves*.. 
French  Equatorial  Africa  704 
French  Union       556,  704 

See  also  French  Equatorial  Africa; 

In  k -China;  Madagascar,  Mauritius; 

Morocco 
Frenching 

See  Mineral  deficiencies,  manganese 0 
Friction  elements 

See  Brake  linings0; 
Fro  st  ( climat ic ) 

See  Climate;  Cold'  injury. 
Frost  flower  finish 

See  Wrinkle  finishes 0 
Frosting      14,  111,  170-1,  193-1, 

203,  216,  220,  240,  247,  263, 

265-6,  276,  4L0,  422,  435, 

450,  452,  621,  683,692,  715 


Frosting  (continued) 

prevention       203,  240,  437 
See  also  Driers;  Gas-proof ing; 
Heat  treatment;  Wrinkle  finis hes0 
Fruit  (tung)  7 

analysis       576,  691-2,  689 

collaborative       96,  93,  617-3 
comparison  of  methods  96, 

100-1,  556,  576,  617 
component  method       96—7,  100-1, 

556,  576,  595,  617,  631 
for  moisture       37,  93-6,  98, 
101,  301,  576,  584,  617, 
684 

by  electrical  resistance 
95-6 

for  oil       86,  39-90,  94-101, 
118,  381,  576,  594-5,  617, 

620,  631  - 

acetylene  tetrabromide 

method  99 
from  kernel  content  95 
refract ometric  method  118 
in  Waring  blender  681 

whole  fruit  method  96-7, 
100-1,  381,  556,  576, 
595,  Si7,  620,. '681 
composition      19,'  21,  79,  93, 

162,  loo,  58I,  615,  689, 

ash     90,  643 

changes  during  development 

69,  102 
crude  fiber  90 
hulls  635 

kernel      70,  76,  596-7,  630, 

.  635 

moisture       93,596,  635 
at  different  humidities 
90,  92 

oil  content       6,  10,  12  ■ 

24,  57-8,  68,  90,  94,  100-1, 
161,  163,  173-9,  551,  576, 
608,  627,  630,  635,  643, 
652 

.effect  of  defruiting  68 
effect  of.  fertilizers  51-2, 
57,  60-1,  63,  86,  89, 
559,  606 
oil-kernel  relation  95 
phytosterol  105 


Fruit  (tung) 

composition  (continued) 

proteins       90,  94-5,  384, 
643 

soluble  non-nit  rog enous 

;  compounds  90 

sugars  90, 

102 

costs  of  production 

See  Costs, 
description       .11-2,  680 
development       35,  38,  609 
drying'      13,  94,  96,  383, 

576,  599,  691-2 
evaluation       98,  596,  618 
processing       3,  25,  79,  95,  188, 

■691,  699 

China     4-6,  17-8,  79 
See  also  xixtraction, 
pro  duct  io  n       385,  567 
purchase  on  basis  of  dry  kernel 

content  596 
sampling       91,  381,  691 
storage       13,  ol,  86,. 88,  97-8,. 

393,  6C5,  676,  691-2 
structure  37-8 
toxicity 

See  Toxicity., 
variation  ■    35,  40,  43,  101 
yields 

See  Yields  o 
See  also'  Kernels;  Nuts;  Seeds0 
Fruit-bud  development       27-8,  38 
Fruiting       30,  672,  677 
Fuel  549 

Fuller's  earth       146,  671 

Fumaric  acid  455 

Fumes  from  kettles  673 

Fungicides      30'  ; 

Fungu  oil  373 

Fungus       30,  341,  667,  697 

See  also  DiseaseSo 
Furfural       483,  525,  543,  587,  710 
Furfural  resin  491 
Furfurethylene  485 
Furylacrylic  acid  485 

esters  495 
Fusarium  heterosporum  697 
Gainesville  Tung  Oil  Lab0  383 
Gallic  acid  228 


Garcia  nutans 

culture       183  ' 

oil      183,  357,  394-5,  397,  598 
composition       685,  690 
Gas-checking 

See  Frosting;  Gasproof ing;  Heat 

treatment :  Wrinkling 
Gas-coagulation  theory  240 
Gasprcofing 

alkyd  vehicles  200 

tung  oil       8,  199-200,  205, 

264,  483,  493,.  642,  708 

tung  oil : varnishes       8,  199,  5^8 

See  also  •  Heat  treatment,, 
Gasproof ness       193,  196,  202,  222, 

240,  271,  310,  316,  323,  335,  339 

tests       186,  588,  629 
Gelatinization 

See  Gelation0 
Gelation 

trieleostearin  207 

tung  oil'      154,  186-209,  214, 
'  217,  219,  222-30,  235,  242,  262, 

265,  273,  281-2,  317, 
371,  404-5,  409,  509,  520, 
558,  687,  698,  714 

with,  dechlprinated  oil  478 
effects  of 

'  alcohols       228,  .  643. 

bitumens         225,  229 

fatty  acids       225,  228 
•inorganic  substances  226-8, 
234,  281—2 

phenols       225,  228 

resins       229,  643 

vegetable  oils  224,  226-7 
extraction  of  adulterant  104 
by  halides       14,  119,  152, 

234,  276,  281-2,  363,  410, 

665,  688 
by  heat        7,  127,  166,  175, 

256,  526,  584,  657,  671 

See  also  Heat  testo 
<      heat  of  206 

by  hydrochloric  acid  ■  215, 

234,  282 
by' iodine       226-7,  234,  281-2, 

671 

See  also  Iodine  jelly  testo 
mechanism      , 205-6,  221 
by  nitric  acid      14,    281-2,  671 
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Gelaticn 

tung  oil  (continued.) 
with  ozone  250 
prevention     190,  196,  198, 
201,  205-7,  210,  216,  227, 
231,  333,  401,  403,  407-8, 
411-5,  423,  446,  505,  557, 
706,  715 
rates  191 

by  stannic  chloride  143 
bv  sulfur  chloride  201-2, 

473,  671 
at  various  temperatures  215 

tung  oil-styrene  copolymer  683 

varnishes  315 
Gelled  oil       210,  213,  233-4,  248, 

400,  406-7,  514,  534 

composition  210 

electron  microscopy  603 

esters  223 

extraction       104,  109,  142,  633 

liquefaction       191,.  196,  198,210, 
215-9';,  222-3,  404-5,  407,  487, 
547,  603,  711    ,  . 

oxidation  417 

properties       114,  223 

reaction  with  sulfur  520 

uses       18-6,  193,  410,  509,  520, 
527,  546-7 

X-ray  diffraction    '  176 
Genetics 

See  Chromosome-  number;  Hybrids; 

Pollinat ion ;  etc 
■Georgia       3,  o,  38,  66,  71,  575 
Germany       2,  300,  303,  558,  600 
Germination       24,  34,  37,  40,  48,  75, 

612,  637,  655,  681,  690 

f  actors  affecting       45-6,  49 

See  also  Seeds,  storage; 

St  r  at  if  ic  at  icn0 
Giant  tree  5 
Girdling       41,  46,  634 
Glue  517 
Glycerides 

synthetic 
Glycerol  228, 

643 

decomposition 


467 

230,  322,  467, 


Glycerol  ( continued) 

in  tung  oil       161,  174,  182 
o— Glyceryl  ethers  158 
Glycol  200 

Glycol  -eleostearate       257,  369, 
379 

See,  Glycol  a-elecstearate; 

Glycol  p-eleostearate;  Glycol 

tungatea 
Glycol  a-elecstearate  363. 
Glycol  p -eleostearate  364 

See  also  Glycol  tung at e0 
Glycol  tun^ate       169,"  485 
Grades  (oil)  7,  10,18-9,385,  584 

See  also  Quality 0 
Grafting 

See  Budding,  Propagation,, 
Gr"in  lacquer' 

See  Wrinkle  f inish0 
Grapeseed  oil      '78,  345,  533 
Graphite  475-6 
Grazing  669 

See  also  Cattle;  Sheep0 
Greases 

hydroxy  acid  as  additive 
Great  Britain  341 

See  also  British  Empire  e 
Grignard  reaction  700 
Grinding  effect  of  moisture  on  85 
Growth 

See  Fertilizers;  Fruit;  Treese 
Growth  substances  65S 
Guaicol       253,  454 
Guild  trichromatic  colorimeter 


662 


145 


Guinea  pigs 


determination  141 
gelation  preventive  216 
for  reclaiming  gels  222-3 


urjun       12,  542,  6 50 
Gutta-percha       408,  443,  520 

substitute       516,  520,  522 
Halogenation       149,  564,  625 
Halphen's  test  174 
Ksmmer  finishes 

See  Wrinkle  finishes 
Hankow       1,  183 
Harbin  oil  532 
Hardboard 

See  Fiberboardo 
Hardness  (films)        243,  252,  257, 
316,  673 

Harvestor-huiler  combination  643 
Harvesters       20,  555,  599,  643 


Harvesting,  fruit       1,  4,  9,  11, 
13,  IS,  21,  74-5,  393,  567, 
569,  592,  599,  605,  622,  672, 
679,  692,  704 
costs  67'6 
Hawaii  .     6,  552 
Heat  capacity 

See  Spe  cif i  c  he  at  0 
Heat  of  combustion  167 
Heat  of  fusion       167,  695,  701 
Heat  of  gelation       167,  217 
Heat  of  polymerization       167  y  190 
Heat  resistance  525 
Heat  test       14,  87,  139-40, :l6l, 
178,  102-4    . . 
on  adulterated  oils  ■  '  104 

Agnew  open  pan  test  119;  

•  "  '6n  Ao  montana  oil"      2,  127 

American  Socity  for  Testing  Materials 
19,  104-5 >  120,  163,  557 
procedure       105*'  120 
specifications       120,  557 

Bacon,      107,  125,  "184   

"  procedure  !     104,  112-3 
specifications       112,  553 
BcOLton-  -  -  588-  '■'■-'   -J  ■         ■  • 
Brazilian  " 

specifications  .139' 
Browne       1,  20-2,  76,  102, 
106-7,  111,  117,  158,  172, 
■   202,  642,  '690 

effect  of  fatty  acids  120- 
effect. of  lime"  120 
procedure       104,  112,  119,  588 
; specifications       105,  111-3, 
'       134,  503,  506 
Chapman'    '112,  114  • 
comparison  of  Browne  and  Worst all 

..  117,  154      '•.>:■'.  - 
effect  of  fatty  acids       120,  141 
effect  of  lime  treatment  120, 

587         '\     ■  : 
Hoepfne£.&  Burmeister  125 
'  Ogura  ■  140-1 
Paint •  Research  Stan     ■  127,  500 
Potsdamer     :  141 
reveals  adulteration       107,  111 
Tatimori       153,  224-r30 
thermometer    '  105      .       .  ...... 

validity  684 


Heat,  test  (continued) 
Worst all       00,  107,  116-7, 
.    194,  5-0,  660,  704 

orocedure ■      104,  109,  116, 
154 

specifications       112-3,  134* 
553,  583,  507 
Heat-treated  oil       19,  139,  106-235, 
249>  265-6,  299,  309-11,  313, 
334,  337,  423,  426,  460,  499, 
512,  550,  572,  500,  596,  630, 
714  ■■  ' 

acetone-soluble  fraction  203 
composition 

See  King  structure  So 
fractionation-.  130, 
■properties      ,13,  139,  612 
See  also  Acid  value;  Iodine 
valuco 

reaction  with  NaOMe  ■■  139 

See  also  Polymerized  oil; 

Stand  oilo 
Heat  treatment 

eleostearate  esters       349,  566 

eleo stearic  acids       156,  223 « 
349,  354,  502 

a -eleo  stearin  .207.. 
•' {3-eleostearin       404,  625 

gelled  tung  oil  407 

tung  oil       9-10,  14-6,  26,  121, 
151,  164,  166,  173,  175, 
178,  106-209,  212,  214-7, 
220,  222-31,  235,  247,  256, 
259,  293-4,  304,  306,  309,  . 
321,  327,  365,  371,  393,  399-400, 

'  ..  402,  404 >•  406-14,  416,  437-, 
475,  479,  402-3,  494,  497-0, 
510-2,  515,  523,  527,  536-7, 
557-0,  572,  574,  500, 
503-4,  596,  629.,  630,  659-60, 
■  664,'.  669,-  671,.  607,  69 0,  700, 

704-6,  700,  7li>  713-4 

■  '   apparatus  ■■  -202,  219,  '399-:,v.-; 
■  410,  412-6,  666,  716 
blowing  '    13,  109,  192,  199, 
.  •  204-5, >  246  0  v  ;  . 
See  also  Blown  'bil.0 
•    '  witch  cashew  :hut-  shell  liquid 
497 

•.  continuous       202,  410,  412-3, 
415,  642,  666 
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Heat  treatment 

tung  oil  (continued) 

effect  on  viscosity  200 
exothermic  198 
mth  linseed  oil       124,  193-9 
mechanism  of  bodying  201 
non-gelling  product  197 
rate  of  bodying       202,  588 
with  soybean  oil       247 ,  555 
tung  oil  acids  399 
tung  oil  varnishes       10,  486 
See  also  Gelation;  Gasproof ing; 
Oil:  Oxidation;  Eclymerizat  ion0 
Hehner  value       161-2,  174,  551 
Hemiberlesia  diffinis  37 
Hempseed  oil       72,  390,  421,  424-5, 
709 

acids  4^5 

composition  149 

properties       149,  121,  263,  687 

uses       224,  487,  516 
n-Heptaldcxime  493 
Heptane       87,  98 
Herring  oil       147,  183 
Heteroauxin  49 
Heterodera  marinoni  576 
Hexabromides       112,  114,  122,  148, 

207,  279 

Hexambromo stearic  acid       146,  274, 

288,  562,  652 
Hexaenoic  acid 

esters  377 
Hexahydroxycyclohexane  430 
Hexahydroxyeleostearic  acid  279 
Hexamethylenetetramine       443,  448, 

468,  502 
Hexane       87,  98 
Hexathiocyanoeleostearin  286 
Histidine  95 

Hong  Kong       2,  162,  164,  386,  551 

"Huile  de  bois"  164 

Hullers       20,  88-9,  94,  551,  599 

for  field  use       95,  101 
Huller-harvester  combination  643 
Hulling,  fruit       9,  13,  39,  97, 

568,  592,  692 

after  softening       4-5,  16-7,  24, 

26 

field      97,  560,  568,  590,  599, 
676 


Hulling,  fruit  (continued) 

oil  losses       97-8,  56O,  652 
Hulls  19 

analysis        87,  97,  5&4 
composition 

mineral  content  (ash)  69 
nitrogen-compounds  69 
pectic    acid  69 
starch  69 
sugars  69 
fermentation  24 
moisture  content  at 

different  relative  humidities 
90,  596 
utilization      19,  54,  691 
Humidity 

effect  on  drying  of  films  14-5, 
250-1 
Humus  68 

Hunan  Province       573,  612 
Husking 

See  Hull ing „ 
Hybrids       39,  607,  641,  653-4, 

689 

Ao  fordii  ?ath  A0  montana  33 
Hydration  of  oils       418-20,  515 
Hydro acridine  499 
Hydroaromatic  compounds  499 
Hydrobromic  acid       225,  228 
Hydrocarbons,  chlorinated  91 
Hydrochloric  acid  234 
Hydrogen  235 
Hydrogenated  soybean  oil 

See  Soybean  oil,  hydrogenatedo 
Hydrogenation      232,  294,  296, 
349,  377,  422,  517,  640,  662 
eleostearate  esters       275,  295, 

350,  357-8,  372,  380,  563-4 
eleostearic  acids       156,  275, 
285,  295,  349,  358,  364, 
563-4,  635,  662 
eleostearin  700 
tung  oil       150-1,  173,  294-6, 
350,  358,  373,  422,  425-6, 
564,  593,  650,  653,  686,  690, 
692,  694-5,  700  _ 
tung  oil  soaps  516 
See  also  Hydrogen-iodine  value 0 
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Hydrogen  fluoride       400,  709 
Hydrogen-iodine  value       133,  135, 
144,  147,  150-1,  161,  601, 

604 

determination       133,  602 

eleostearic  acids  694 

hydrogenated  tung  oils  295, 
564,  653 

tung  oil       150-1,  350,  694 
Hydrogen  ion  concentration  236 
Hydrogen  number. 

See  Hydrogen  iodine  value 0 
Hydrogen  peroxide       485,  664 
Hydrolysis  of  oils  111 
Hydroquinone       203,  228,  269,  291,  500, 

662 

Hydroxy  acids 

iodine  values  135 
from- tung  oil      155,  213,  662, 
664 

o-Hydrcxybiphenyl  705 
Hydrcxyl  amine  260 
Hydro xyl  value 

See  Acetyl  value  0 
p-Hydroxyphenyl  phosohorous  acid 

dichloride  490 
bis-(p-  Hydroxyphenyl)-P ,  ^-propane 

487 

Hypertension,  reduction  of  156 
Hypo chlorous  acid  281-2 
Ice-flower  formations       266,  621 

See  also  Frosting;  Wrinkling,, 
Icerya  purchasi  640 
Impatiens  glanduligera  608 
Impatiens  oil  608 
Imports 

See  Trade  statistics,, 
Impregnating  compositions  238, 

344,  416,  524-6,  529,  531-2, 

701,  712  .'  . 

See  also  subhead  under  material 

impregnated,  e_Q£o  Fiberboard, 

paper,  etc0 
Indene  polymer  488 

See  also  Coumarone-indene  resins„ 
India       2,  20,  74,  79,  121,  163 

'600,  629,  696,  698 
India  National  Chemical  Lab0  668 
Indo-China       12,  74,  76,  145 o  567, 

630,  668,  671,  692,  694,  696, 
1     701,  704 


P -Indole  acetic  acid       44-5,  49, 

658 

Industry.     1.1,  13,  26,  71,  74-5, 
82,  388,  396,  561,  579,  6O6, 
617-8,  633,  636,  644-5,  669-70, 
,    676,  678,  691-2,  700-1 
Africa       79,  689 
Argentina  73 
Brazil       73,  692 
British  Empire  614 
China       5-6,  19,  26,  173,  388, 

392,  552,  558,  568-9,  573, 
644,  657-8,  670,  701,  703 

economic  aspects       9-10,  391, 

393,  567-8,  572,  600,  611, 

.     617,  644,  670,  675,  693,  704 
Florida  9 

history       6,  9-11,  18,  21 

23,  26,  72,  551,  553,  558, 

571-3,  614,  703 
importance       6,  81,  552-3,  699 
Louisiana       388,  393,  686 
Mexico  671 
Mississippi       4,  389 
opportunities       4-6,  10-1,  18,  77, 

80,  385,  389,  392,  552,  558-9, 

571,  595,  597-8,  644 
t  problems       81,  632 
Southern  states  620 
U0S0S0R0  81 

See  also  Culture;  Production, 
oilo 
Infrared 

See  Spectrophotometry  measurements,, 
Infusorial  earth 

See  Diatomaceous  esrth0 
Inks       6,  22,  23,  199,  250,  344,  475, 

486,  535-7,  539,  580,  661,  706 
Inositol  430 

Insecticides       l6l,  381,  526,  543, 

585-6 
Insects 

See  Pest So 
Insulating  materials 

See  Varnishes;  V,Tire  coatings,, 
Insurance,  crop       699  •„ 
Int ere sterifi cation    .  293,  393,  462, 

541,  566,  673,  694,  709 
Interplanting       26,  84,  686,  702 
Interpolymers 

See  Copolymers,, 
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Iodine  281-2 

condensation  catalyst  444 
isomeri zat ion  catalyst       142,  150, 
197,  293-5,  370,  374,  403, 
457,  603,  671 
Iodine  bromide       125-6,  133,  204 
See  Iodine  value,  Hanus  (also 
Woburn) 0 

Iodine  chloride       108,  149,  358, 

562,  539 

Iodine  jelly  test       14,  105,  211, 
226-7,  553 

procedure       104,  110 ;  588 
significance       104-5;  110-1, 

114.  141 
specifications       105-6;  557, 

586 

Iodine  precipitation  test  (Mcllhiney) 

135,  151 
Iodine  value       467,  603-4 

comparison  of  methods  106, 
113,  119,  123,  133,  154,  607, 
651,  656 
conjugated  materials  539 
determination 

Becker  method  153 
Benham-Klee  (modified  Rosenmund- 
Kuhnhenn)  method     107,  132-3 
Bolton-Williams  (modified  Wijs) 

method  110 
bromine  vapor  methods       15,  ■  • 

106,    146,  612 
with  chlorine  solutions    ,  142 
factors  affecting  results  149, 
596 

Hanus  method       106,  110,  118, 

125-6 
by  hydrogenation 

See  Hydrogen-iodine  value n 
Kaufmann  method  131-2 
Levy  method       15,  612 
micromethod  131 
pcrtial  (Kaufmann)  method 

131-2,  285 
partial  (Uhrig-Levin)  method 

147 

primary,  secondary  Br  values 

147-9 
Toms'  method  146 
Waller  method  122-3 
Wiis  method       14,  101,  103-10, 

113-4,  125,  134,  149,  533 


Iodine  value 

Wijs  method  (continued) 

modification       110,  134-5, 

137,  151. 
.    differential  136 

of  drying  films 

Hubl  method     •  137 
eleostearic  acids       110,  125-6, 

159,  349,  362-3,  366,  451,  589, 

601,  651,  660-1 

bromine  vapor  method  276 

Kaufmann  methods  603 

Wijs  method  276 

Wijs  method,  modified  589 

Woburn  method  660 
a-elpo stearic  acid-male ic  anhydride 

adduct  270 
,3-eleostearin  285-6 
films  (dried,  drying)       137,  241, 

252 

gelled  tung  oil       210,  223,  232 
heat-treated  tung  oil       16,  102, 

121,  135,  166,  189,  196, 

199,  204,  206,  208-9,  215,  218, 

224,  233-4,  402,  669, 
hydrogenated  tung  oil  294-5, 

564 

irradiated  tung  oil  207 
patent  specification  660 
specifications       104,  6ll 

Hanus  method  118 

Hffbl  method       105-6,  557,  586 

Wijs  method       106,  112-4, 
118,  120,  134,  586 
substitution  115 
tung  oil       16,  19,  24,  88,  114, 

119,  131,  133,  136,  144,  160, 

162,  164-6,  170,  172-3,  175, 

178,  181-5,  212,  217-8,  236, 
'  256,  277,  280,  362-3,  370, 

551,  584,  593,  601 

Becker  method  153 

Benham-Klee  method       107,  132-3 

Bolton  and  Williams  method  110 

by  bromination  134 

bromine  vapor  method       15,  146, 
276,'  612 

bromo-gravimetric  (Hehner) 
method  127 

bromo-thermal  (Hehner)  method 

127,  174-5,  656 
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Iodine  value 

tung  oil  (continued) 

effect  of  storage  199 
Hani s  metho d       106-7 ,  110,. 115, 
118-9,  121,  125  -6,  142-3 3 
160,  18^,  607,  651,  656 
Hanus  method,  modified  119 
Hoffman-Green  (modified  Wijs) 

method       113 >  119 
Kffbl  method       22,  72,  76, 

106,  110,  125,  127,  154, 
m  174-5,  180,  607,  656 

Hubl-Wallsr  method  142, 
-  ..  .  .     287,  656 

influenced  by  extraction  92 
Kaufmann  method       113,  115, 

143,  160,  168 
Levy  method       15,  106 
Marges ches  method  132 
partial       131-2,  137-8,  161 
partial  131-2,  137-8,  285 

Kaufmann  method  131-2, 

•  .  285 

Uhrig-Levin  method  147 
per  iodine  value  136 
.  •     primary,  secondary  Br  values 
147-9 

Rosenmund-Kuhnhenn  method 

107,  115,  160 
significance     113,  118,  125, 

213 

Waller  method  122-3 

Wijs  method       1,  21,  98,  106-7, 
115,  119,  135,  142,  147, 
150,  153-4,  157,  160,  163, 
175,  179,  184,  276,  643., 
651,  673 

Wijs  method,  modified  .  134-5, 
137,  1?1 

Woburn  method     113,  138,  622 
tung  oil  acids     121,  174 
.    tung  oil-male ic  anhydride  adduct 

268 

tung  oxidation  products  255 
See  also  Bromine  absorption; 
Hydro gen- iodine  value 0 
Iran  73 

Iron-cobalt  color  standards  106 


Iron  deficiency 

See  Mineral  deficiencies 0 
Iron,  powered  504 
Isanaris  ater       640  ■  • 
Isahic  acid  355 
Isano  (ongokea)  oil       357,  566 

See  also  Ongokea  klaineana 
Isobutylene.  715 

Isodihydroeleostearin  alcohol  286 

Isoline  64-1 

Isomerism 

See  Stereoisomerismo 
Isomer! z at ion  (alkali)  111, 

124,  195,  249,  386,  622,  677 
Iscmerization  (cis-trans) 

a-eleostearic  acid       164,  278, 

280,  288-9,  350,  354,  356,  370, 
374,  603,  619,  673 

during  bromination  278, 
288-9 

:    a-eleostearin       210.,  238,  243, 
277 

during  drying  259 

methyl  a-oleostearate  365-6, 

673  . 

non-,  of  Go  salts  •  624 
oiticica  oil  601 
tung  oil       8,  20,  200,  211, 
216,  225-7,  234,  274,  ?76, 

281,  293-5,  353,  457,  574,  619, 
657,  698-9  ,    •  . 
catalysts  197 

causes  238 

determination  (detection)  of 
tung  oil,       118,  122,  142 

by  heating       8,  276  . 

during  hydrogenation  296 

influence  of  light       15,  22, 
150,  156,  259,  276,  584 

inhibited  by  heating  .      8,  87 

with  iodine       143,  150,  164, 
174-5,  227-9 

''light  break"  150 

Mcllhihey  test        135,  151-2 

by  nitrous  acid  118 

by  pigments  651-2 

during  saponification  274 

by  selenium  227-9 

solvent-extracted,  oil    15,  20, 

.87;  93,  101 
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Isomerizat ion  ( cis-trans) 

tung  oil  (continued) 
stored  oils  597 
by  sulfur       227-9,  282 
by  sulfur  chloride  185 

tung  oil  acids       164,  292 

See  also  Iodine  jelly  teste 
Isomerized  (p)  tung  oil.     .  216 

chemistry  254 

crystalline  structure  15 

liquefaction       87,  101 

solubility  122 

uses       216 j  254- 

X-ray  diffraction  diagrams  15 
Isomers 

See  Stereoiscmerism0 
Isc octane  139-40 
Isb"(51eic  acid       117,  296 

See  also  Vaccenic  acid0 
Iscprene  ( 2-methyl-l, 3-but adiene) 

457,  712 
Iscpropyl  ether 

solvent  87 
Italy       574,  668 
Ivancv  hypothesis  102 
Ivory  substitute-  483 
Jaeger's  flow  method  143 
Japan        2,  10,  34,  173,  179,  137, 

343,  332,  592,  595,  692,  694 
Japanese  balm-wocd  oil  482 

Jap?,n§§f  fci?inoki 

See  Paul o?; nie  imperialis,, 

Japanese  tung  oil       12,  14,  26, 
113-4,  122,  127,  153,  164,  169, 
173,  175,  226,  245,  291,  360,  363, 
390,  406-7,  422,  475,  525,  656, 
671,  715 

See  also  Aleurites  cor data,  oil„ 
Japan  finishes       335,  429,  46O, 

474-7,  535,  703 
Japan  lac  364 
Java  I08 
Java  olive  oil  562 
Jelutong  resin       422,  477 
Jeivelry  524 
Kamala  oil  668 
Karasu-uri  oil  ( Trie ho s ant he s 
cucumcro ices)  375 
Kaufmann  equations       121,  128 


Kauri  resin       252,  255,  312,  318, 

347,  414,  465,  477,  486,  494, 

512,  515,  542,  534 
Kenaf  oil  604 
Kennedy  extractor  99 
Kenya       2,  72,  178,  600 
Keratin  531 
Kernels 

analysis 

See  Fruity  analysis r* 

composition 
ash  69 

carbohydrates  58 
changes  during  development 
69 

changes  during  germination 
34 

moisture       1,  94 

moisture  content  at  different 

relative  humidities  90, 

92,  596 

oil  content       1,  69,  72,  80, 
89,  94,  98, .100-1,  551,  608 
effect  of  fertilizers  68, 
70 

protein  53 
sucrose  58 
grinding 

effect  of  moisture  88 
Ketcne-amine  condensation  product 

503 
Kiri-abura 

See  Abura  giri0 
Korea  184 
Krobanke  cil  157 

See  also  Telf airia  occidentalis0 
Krupp  expeller  100 
Kukui  nut  552 

£^£2.  Aleurites  moluccana0 
Kusta~oil  "  "  379 

See  also  Parinariuni  laurinum0 
Kwangsi  Province       12,  339  >  391, 
684 

Kwantung  Province  684 
Labor  reouirements       10,  393,  599 
Lacquer       26,  154,  162,  181,  187, 
209,  235,  267,  273,  294,  307, 
309,  312,  315,  321,  330,  332, 
337,  343,  337,  399 ,  401,  410-2, 
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Lacquer  (continued) 

435-6,  447-9 j  454-5,  457,  462, 
467,  47?-6,  479-80,  483,  487, 
490,  492-3,  495,  498,  500,  502-4, 
508,  510,  517,  528,  537-9,  547-8, 
565,  583,  588,  598,  607,  633, 
.  639,  700,  705,  711 
formulas  335 

Lactobacillus  helveticus  362 

Lallemantia  oil  598 

Laminated  products       478-9,  521-3, 
527-8 

punch  stock  442 
Land 

choice  and  preparation  567, 
592 

See  also,  Orchards 
Lanolin  substitute  550 
Lard       106,  128,  2?3,  542,  546, 

560 

Latin  America       85,  394 
Laurie  acid       117,  426-7, 

in  tung  oil  673 
Lead  504 

Lead  acetate       186,  478,  486,  535 

Lead  arsenate  .    :  32 

Lead  capryloxyacetate  470 

Lead  chr ornate  473 

Lead  eleostearate       275,  347,  353 

Lead  a-eleostearate  277 

Lead  p-eleostearate  277 
See  also  Lead  tungateQ 

Lead  linoleate       217,  520,  565,  571 
See  also  Driers „ 

Lead  naphthenate       200,  496,  571 
See  also  Driers 0 

Lead  oxide       187-8,  202,  219,  222-3, 
253,  403,  471,  476,  496,  504, 
512,  520,  534,  557,  585,  669 
See  also  Driers;  Pigment  s0 

Lead  resinate       471,  492,  661 
Sec  also  Driers „ 

Lead  salicylate  47 

Lead  salts    .  214,  326,  516 

Lead  thiocyanate  127 

Lead  tungate       214,  247,  275,  338, 
443,  538-9,  565,  588,  661 
See  also  Lead  e.leostearate0 

Lead  tung state       468,  661 


Leather 

from  Aleurijbes.  tannin  27 
artificial       506.  508-9,  511-3,- 

711,  714. 
coatings  504 
preservative       492,  542 
pulverized  512 
treatment  479 
Leaves 

analysis        57,  689 

methods       56-7,  66,  577-8 
chlorosis 

See  Chlorosis  of  leaves; 

Mineral  deficiencies,  iron0 
composition       51-2,  54-5,  58, 

60,  70,  578,  637,  681 

effect  of  heavy  crop       56,  578 

guide  to  fertilizing  53-4, 
63 

mineral  deficiencies  revealed 

62,  554,  637 
variation  -with  age  66 
falling 

See  Defoliation,, 
variegation  575 
Lecithin  381 
Legumes       68,  561,  591-2 
Leppert-Majswska  test  588 
Lespedeza  coreana  63 
Lespedeza  kobe  63 
Leuchtol  643 
Lj^cama  rigida  119-20 
Licanic  acid  (couepic  acid)  135, 
173,  203,.  250,  294,  370-1, 
426,  601-2,  604,  662,  690 
esters       30,  461,  541 
p-  (iso-)  form       361,  457,  601, 
662 

Lieberman-Morawski  reaction  342 
Liebermahn-St or c h  test  110, 

213 
Light 

aid  to  isomerization  218, 
259,  292,  350,  354,  356-7, 
657 

break     •  104,  150 
cause  of  wrinkling       15,  236 
effect  on  drying       14,  256,  262, 
292 
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Light  (continued) 

influence  on  yellowing  255 
infrared 

aid  to  polymerization  415, 
A25 
ultraviolet 

aid  to  bromination  562 
for  drying  inks  539 
effect  on  drying       243,  253, 

259,  461 
effect  on  films       256,  368 
for  examining  films  241 
Lime       678,  712 

treatment  of  tung  oil       186,  231, 

318,  494,  586 
tung  oil  test  for       282,  588 
See  also  Fertilizers,  lime0 
Lincrusta  509-10 
Linoleic  acid       20,  44,  156-7,  16?, 
215,  219,  228,  272-3,  281,  296, 
348,  354,  359-60,  371,  426,  563, 
574,  603-4,  653 
bromine  value  148 
chloride  495 

determination       121,  195,  693 
dibromide  149 
drying  355 

esters       126,  179,  256-7,  283, 
295,  357-8,  361,  368-9,  377, 
379,  479,  495,  646-9,  662, 
675,  679,  686,  716 

isomers,  structure  of  563 

occurrence       203,  497 

oxidation       562?  626,  641,  646 

reactions       500,  562 

salts       217,  311,  471-2,  476, 
495,  512,  520,  565,  571,  623 
See  also  Driers 0 

spectra  126 

spectro graphic  determination  124 
testing"  589 
tetrabromide  628 
in  tung  oil    157,  159-60,  182, 
358,  363 

uses       428,  432,  437,  441,  542, 
714 

iso-Linoleic  acid  149 

9,  11— Linoleic  acid       126,  220, 

261-2,  363,  373,  441,  562,  662, 

683 


9.11-  Linoleic  acid(  continued) 
usters  352 

iodine  value       363,  583,  651, 

9.12-  Linoleic  acid  584 
esters  352 

10,12-Linoleic  acid       275,  373 
Linolein      30,  128,  256,  6l6,  700 
Linolelaidic  acid 

esters       3 61 
Linolenic  acid       20,  143,  157,  162, 

167,  203,  212-3,  215,  219,  273, 

296,  574,  603-4,  619 

determination       121,  124 

esters       179,  256-7,  357-8,  361, 
368,  376,  566,  646-9,  675, 
679,  686,  716 

hexabromide  143 

monoglyceride  528 

oxidation       626,  64I,  646 

properties       1485  355,  584 

salts  623 

in  tung  oil  363 

uses  542 
Linolenin       30,  207,  256,  26l,  616, 

700 

Linoleum       6-7,  198-9,  345,  347, 
401,  469,  505-11,  513-4,  535, 
584-5,  620,  705,  715 
See_  also  Floor  coverings: 
Lincrusta;  Printed  felt  base0 

Linoleyl  alcohol  283 

Linoxyn      137,  341,  347,  508, 
511,  520 

Linseed  meal  547 

Linseed  oil       16,  30,  78,  166,  203, 
211,  317,  394,  463,  537,, 566, 
568,  620,  686 

acids       131,  151-2,  196,  207, 
220,  228,  236-7,  246,  357, 
378,  399,  428-30,  435,  437, 
475-6,  485,  488,  538,  540, 
545,  569,  624 

esters       232,  351  495,  517, 
524,  576,  676 

uses       432-3,  436,  438,  440, 
465,  467,  471,  496-7, 
507,  530-1,  546,  705 
blown       284,  298,  328,  340, 

459,  485,  500,  532,  584, 

678 


Linseed  oil  (continued) 

bodied       13,  143,  156 >  187,  189, 
193,  205-6;  208,  213,  216, 
225,  297,  302,  326,  334,  340, 
40%  460,  465,  536,  568,  614, 
659,  706 

bodying       151,  192-3,  198-9, 
202,  204-6,  212,  220-1,  223, 
399-402,  404-5,  410,  511,  574, 
683,  709 

chemically  modified  264,  284, 
327,  378,  418-21,. 424-5,  469, 
518 

composition     121,  144,  149,  167, 

218,  378  * 
drying       107,  163,  212,  222, 

236-7,  239-40,  243,  247,  250-2, 

254,  257-62,  265,  281,  347, 

466,  604 
effect  of  cathode  rays  207-8 
films       233,  241-2,  254,  264,  . 

71.6  :  .  .  • 
fractionation  208 
gelation       206,  235 
iodine  value       147-9,  153,  236, 

267,  602,  656 
isomerized-      267-,  337,  386,  462, 

■  541,  565,  642,  661,  706 
monoglyeerides  .  440,  .-.  , 
oxidation'      207,  215,  260, 

291-2 

oxidized,    .  343,  423,  507,  616, 
715  . 

polymerization      138,  156,  194-5, 
203-5,  207,  213,  218-9,  227, 
232,  371,  549,:  .582,  619,  669 

properties  ■  110,"  113,  121,  123-4, 
130,  141,  147,  150,  157,  165, 
169,  171,  174,  177-8,  181,  183, 
185,  189,  233,  236,  238,  275, 
278,  329,  337,  385,  489,  594, 
598,  604,  638,  64I,  673,  680, 
687-8. 

pyro  lysis'  673 

reactions       190,  207,  214,  250, 
268-9,  271,  273,  283,  286, 
288,  290,  292,  294,  326,  •  ■  -: 
357,  417,  452-4,  456-8,  468, 

541  !:  •  7 

specifications     ,  611 . 
stand  oil    8,  250,  414,  485,  501, 
640,  672 


Linseed  oil  (continued) 
statistics       23,  345,  397,  67.0 
storage  199 

substitutes       24,  297,  303 * 
3H-5,  337,  339,  488,  567, 
591 

testing       111,  116,  122-3,  130-1, 
133,  136-7,  142-3,  145,  155, 
202,  212,  286-7,  557,  636, 
.  642,  655    ,  7  7 

with  tung  oil'      111,  135-6,  HI, 
144,  146,  151-2,  154,  158, ' 
166,  186,  190,  199,  205, 
210,  216,  224,  226,  302,  308-10, 
324,  331,  336,  340-1,  437, 
682,  698,  714      •  '  ■: 
uses       12,  19,  151,  162,  231, 
255,  299-301,  303-4,  306, 
315-8,  321,  325,  328-30, 
332-3,  335,  337-8,  341,  343, 
345-6,  387,  389,  396,  405, 
409,  415,  422-3,  426-30,  432, 
435,  438-9,  443-4,  446-50, 
455,  464,  467,  469-84,  486-8, 
490-2,  494,  496-9,.  501,  503-6, 
508-9,  512-4,  516-7,  520-I, 
524-7,  530-6,  538,  542.,  544, 
549,  557-8,  571-2,  574,  576, 
581,  584,  590,  593,  618, 
660,  663-4,  678,  682,  702,  • 
707,  710,  712-3 
yellowing       254,  277,  546 
Linusic  (linusinic)  acid  273 

See  al so  Hexahydroxyeleo stearic  aGjLd, 
Lipase,  ricinus       685  :.  '. 

Lipoxidase       374,  641 
Liquefaction 

See  Gelled  oil;  Isomerized  (p)  tung 
oil,  ;  .  , 

Litharge 

See  Lead  oxide;  Driers0 
Lithium  aluminum  hydride  613 
Lithium  hydroxide  .  Ill 
Lithographic  inks  475 

See  also  Printing  iriks0 
Livache  test       110,  212 
Liver  oil  153 
Liver ing       201,  304,  633 
Livestock  ' 
See  Cattle, 
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Loans  594 

London,  Midland  and  Scottish 

Rwyn  Co„  309 
Losses,  crop  699 
Louisiana       6,  35,  43,  77,  83,  385, 

.  388-9,  577,  610,  619,  622,  686 
Lovibond  color  standards  106 
Lubricants     662,  699 
Lumbang  oil       107,  119,  163,  311, 

390,  641,  704 

See  also  Aleurites  gioluccana,  oil* 

Candlenut  oil0 
Lumber     3,  14,  24-5 
Lupine,  sweet  557 
Lycopodium  161 
Lysine  95 

Mcllhiney  test       135,  151 
Madagascar       76,  82,  106,  569, 
590-1,  594,  597-8,  682,  697, 
-  704 

Magnesium  compounds       471,  473,  477, 
491 

Magnesium  deficiency 

.   See  Mineral  def iciences0 
Magnesium  determination  578 
Magnesium  eleostearate        14,  145 
Magnesium    a-c3 eostearate  635 
Magnesium  t ungate  491 
Mahaleb  oil  348 
Maize  655 

Maize  oil       273,  409,  687 
Makita  oil  379 

See  also  Parinarium  laurinum0 
Malaya       7,  78,  81,  107,  I64,  170, 

389,  635,  672 
Maleic  acid      252,  452,  454-5, 

542 

allyl  ester  496 
Maleic  anhydride       14,  115,  117, 
128-9,  135,  137,  161,  214, 
230,  248,  267-70,  272,  290,  292, 
366-7,  370,  431,  434,  439-40, 
455,  457,  603,  634,  663,  674, 
707,  713 

See  also  individual  products 
condensed  with  maleic  anhydride, 
e.ogo,    a-Eleostearic  acid,  Acids, 
tung,  etco 
adduct  of 

eleostearic  acid       272,  439,713 
a-eleostearic  acid     115,  214, 
267,  269-70,  366-7,  674 


Maleic  anhydride  (continued) 
adduct  of 

$ -eleostearic  acid  115, 
129,  214,  267,  269-70, 
292,  366,  370,  457,  634, 
674 

eleostearin     270,  290 
a-eleostearin       270,  290 
p -eleostearin       128,  248, 
270,  290,  292,  367, 
457,  589 
tung  oil       129,  230,  267-8, 

272,  663,  713 
tung  oil  acids  713 
See  also  Diene  value 0 
Maleic  resins       200,  305,  344,  673, 

682,  707 
Maleic  value 

See  Diene  value 0 
Maleinized  oils       245,  249,  663 
Manganese  borate       171,187,  253, 

293,  535 
Manganese  deficiency 

See  Mineral  def iciencies0 
Manganese  eleostearate  347 
See  also  Manganese  tungate., 
Manganese  salts       205,  468,  470-1, 
496,  499,  504-5,  512,  534, 
544,  571,  661 
Manganese  sulfate 

See  Fertilizers,  minor  elements; 
Mineral  Deficiencies,  manganese 0 
Manganese  tungate       338,  345,  347, 
443,  538-9,  661,  665  ' 
See  also  Manganese  eleostearate,, 
Manila  resin      468,  494,  584 
Mannitol  eloostearate  372 
Mannitol  tungate  485 
Manures 

See  Fertilizers ;  Cover  crops0 

Map 

tung  groves  in  Southern  States 
Marc  101 
Margolic  acid  353 

See  also  Eleomargaric  acid; 

KLeo stearic  acid0 
.Marine  animal  oil       469,  660 
Market  ing 

fruit  (and  nuts)       393,  592, 
605,  622,  686     .  . 


Marketing  (continued) 

oil      16,  393,  597-8,  667,  686 
in  China       5,  9S  12,  34,  392, 
555,  615,  686 

Markets 

for  abrasin  oil  609 
Masses,  plastic       493,  505-6 
Mastic  (resin)    -  643 
Mauritius  654 
Meal  (ground  seeds  and  kernels) 

96-7 

Meal  and  cake  554 

analysis       87,  96,  383,  584 
composition  1-2,  19,  22,  88, 
90,  168,  382-4,  606,  652 
moisture  content  at  different 
relative  humidities  90,596 
detoxification       86,  381-4,  567 
esterase  activity     .  656 
oil  extraction       97,  99-101 
recycling  97 

solvent-extracted  2,  100,  383  ' 
uses       14,'  639,  691 

bu  r ne  d  f  or  c  aulking  .paste  6 
feed       2,  381,  383 
fertilizer       2,  6,  19,  22, 
25,  54,  79,  88,  168,  382, 
559,  584,  590,  655 
insecticide  381 
molding  plastic  383 
pigment  s  584 
.  in  pitch       520,  547 
See  also  By-products:  Toxicity 0 
Mealy  bugs  46 
Meinel  value       113,  143 
Melamine  resins       441,  528,  712 
Melanin  95 
Melilotus  indie at a  ,  557 
Melting  point 

a-eleostearic  acid  275 
See  also  Eleostearic  acid, 
properties,, 
jj-eleostearin  277 
See_  also    ^-Eleostearin, properties; 
Freezing  behavior 0 
Menhaden  oil       146,  181,  435,  456, 
694 

uses       328,  338,  389,  415,  435, 
455,  469,  498,  505,  514,  526 
Mercaptans       688,  712 


Mercuric  acetate       107,  142 
Mercurous  chloride  109 
Mercury  539 
Mesityl  oxide  710 
Metabolism        58b  60, 

289,  560,  677,  681, 

685 

Metal  powders       402,  429 
Methacrylates  540 
Methacrylic  acid  450 
Methoxyl  115 
Methylaniline  483 
Methylcyclohexane  87 
Methyl cyclohexyl  tungate  196 
Methydihydroacridine  499 
Methyl  eleostearate       248,  256-7, 

279,  357-8,  368,  376-7,  379, 

541,  646-9,  669,  674,  700 

See  also  Methyl  tungate  e 
Methyl  a-eleostearate       139,  214, 

274,  346-9,  361,  365-6,  368, 

646-9,  673,  709 
Methyl  P-eleostearate       179,  214, 

348,  361,  364-8,  365,  368, 

379,  673 
Methyl  magnesium  iodide  700 
Methyl  methacrylate  203,452, 

457,  712 
Methylquinone  294 
a-methyl  styrene       450,  453-4,  660 
Methyl  tungate     190,  196,  283, 

294,  351,  676,  709,  716 

See  also  Methyl  eleostearate0 
Mexico  "     395,  556,'  671  • 
Milling,  fruit'      23 j  89,  5 5-5,. 5 60, 

652,  692  '• 
Milling  losses 

See  Extraction. 
Mills      4,  19,  75,  553,  573,  590-1 

652,  686,  700  • 

in  China       90,  656,  667 
Mineral  deficiencies       3,  554,  678 

689 

calcium  637 

copper    ,  6,  37,  53-4,  60,  62-4, 

609,  637,  681 
iron       52,  63 

magnesium       55-6,  63,  577-8, 

'609,  637 


Mineral  deficiencies  (continued) 

manganese       52-4,  62-3,  72,  637 

potassium.       37,  55,  57-8,  67,  70 
See  also  Leaves,  composition, 
effect  of  heavy  cropc 

zinc       6,  43,.  52-4,  59,  64-6, 
7^,  637,  670,  688 

See  also  Fertilizers0 
Mineral  oil       469-70,  517 
Mississippi       4,  6,  13,  35,  52, 

61,  69,  71,  309,  557,  533, 

592,  700 
Moisture  content 

See  Fruit,  composition;  individual 

components,    composition,  e0-g0 

Hulls,  composition, 
Moisture  permeability 

See  permeability0 
Mildew  316 
Mold  .     89,  316,  341 
Molding  compositions       333,  426, 

432^  453,  430,  432-3,  514,  523-4, 

527-3,  531 

from  tung  meal  333 
Molecular  weight 

of  bodied  tung  oil       139 , 

207-9,  222,  225-7,  365,  367 
determination       133,  167,  195, 

200,  203,  217,  225-7,  233, 

636 

of  gelled  tung  oil  210 

of  tung  oil       200,  217,  233, 
-.636,  673 
Monoacetyldihydroxyt  et  rabromost  earic 

acid  562 
Monoacidylalkylenediamine  s  434 
Mono acylalkylene diamine  434 
Mono chloro catechol  439 
Monogiyeerides       196,  267,  237, 

290,  440,  446,  471,  496,  523, 

540,  545,  634,  711,  716 
Monolayers       243,  269,  292,  371, 

589 

Monocleylethylenediamine  434 
Mono  ol eylt  r i  et  hylene t  et  r amine  434 
Monop  er oxy dihy dr oxy- £-el eo  st  e ar i  c 

glyceride  254-55 
Morocco  30 
Mcrpholine  544 
Motor  fuel  569-70 
Mozambique       82,  631 


Mucilage       139,  532 
Mulching  •     41,  66-7 3  578 
Mu  oil     -182,  684 
Mu  yu  shu  (Alcurites  montana)  5 
Myc-'-  sphaer eila  aleuriti.iis  630, 
697 

Myristic  acid       44,  426 
Mysore  74 
Naphtha  87 

|&-Naphthaleneacetaniide  44-5 
Naphthalene  acetic  acid       44-5,  658 
Naphthenic  acid   190,  198,  210,  414 

salts       200,  485,  496,  571 

See  also  Driers0 
o-Naphthol       225,  228,  254,  275, 

291,  486,  497 
P -Naphthol       202,  253,  264,  275, 

474-5,  486,  501,  662 
P -Naphthylamine       228,  483 
Natal  163 

Meatsfoot  oil       127,  182,  542 
Necrosis  of  leaves  57 

See  also  Mineral  deficiencies, 

pot  assium0 
Nematodes       35,  575 
Necu  oil       113,  157,  359-60 

See  also  Parinarium  macro  llum0 
Netherlands  299 
Netherlands  Sast  Indies       660,  687 
Nets,  impregnation  525 
New  South  Wales       20-1,  46,  163 
New  Zealand       73,  76-7,  553-4,  558, 

572,  600,  672 
Nickel 

hydrogenation  catalyst  358, 
422,  425 

isomerization  (conjugation)  catalyst 
272,  379,  386,  410 
Niegemann  process  205 
Nigeria  157 
Niger  seed  oil  124 

acids  507 
Ningpc  varnish  297 

Se£  alg£  Chinese  lacquern 
Niphadelphis  alianta  639 
p- Nit r aniline  291 
Nitric  acid      14,  289,  6 50 

tung  oil  test       110,  145,  671 
Nitrocellulose  ' 

See  Cellulose  esters0 
Nitrogen 

See  Fertilizers„ 
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Nitrogen  (amide)  95 
Nitrogen  compounds 

in  hulls  69 
Nitrogen  oxides       118 ,  122,  236,  251, 

281-2 

p-Nitrophenylhydrazine  580 
Nomenclature 

tang  fruit,  components  and  tung 
products       Foreword ,  606 
Nomograph  for.  I  values  149 
North  Auckland  76 

North  Dakota  Agricultural  College  328 
Northern  Rhodesia 

See  Rhodesia0 
Nurseries  702 

Nurserv  practices       13,  33,  39-40, 

64,  567,  579,  621,  654,  679, 

688,  695,  704 

Belgian  Congo  75 

Nyas al an  d      49 ,  6 5  5 

U ,  3  0  S  t  R  a  81 

S£e  also  Fertilizerso 
Nursery  stock  631 
Nut  oil       4,  112,  405,  687 
Nutrition  of  tung  trees 

See  fertilizers ;  Leaves,  analysis e 
Nuts 

(This  term,  applied  to  tung,  is 
botanically  incorrect  and  often  used 
ambiguously o    See  Forward  ppQ 
ii-iiio )  593 
.  analysis  570 
imported     10,  110,  696 
kernel  content  1 
processing  611 
shell  content       1  ' 
storage       89,  91-2,  94,  590, 

592,  599,  676,  689 
See  also  Fruit;  Seeds;  etc 
Nayasaland       2,  19,  32,  46,  48,  71, 
73,  79-80,  83-4,  163,  631,  639, 
654-5,  682-4,  686,  692-3,  698, 
702 

Octadccadienoic  acid     128,  220, 

261-2,  562,  626,  662 

See  also  Linoleic  acidQ 
Octadecatrienoic  acids 

See  Eleostearic  acid;  Linolenic 

acid;  Trienol0 
Odor  of  oil       172,  231,  574,  641 

See  also  Deodorization0 


Oelf irnisbaumocl  I64 
Oil 

(The  name  tung  oil  is  used 
generally  for  A„  fordii  oil, 
commonly  for  A0  montana  oil,  and 
infrequently  for  oils  of  other 
Aleurites  species;  see  also  Oil, 
other  nameso)      188,  56I,  609, 

614,  637,  640-1/645,  649, 
acetylated       108,  425,  567 
as  adulterant     123,  145' 
adulteration 

See  *dulteration0 
African  183 
ammono lysis 

See  Oil,  reactions  with  ammonia0 
analysis       9>  11,,  595 

for  foots  97 

methods  569 
appearance 

specification  106,  112 
bacterial  treatment  424-5 
beta  (p-) 

See  Isomer i zed  (|3)  tung  oil0 
bleaching 

See  Bleachingo 
Blown 

See  Blown  oil0 
bromination  '     131,  274,  559,  612, 

See  also  Bromine  value,, 
cathode  ray  treatment  207 
chemistry       24,  69,  580,  680 
Chinese  vsc  Japanese      16,  I64, 

173,  184,  594,  607,  621 
chlorinated       421,  425,  515 
clarification       13,  97^  383,  554 
comparison  with  other  oils  1  155, 

I65;  250 
compatibility       203,  320, 
composition 

See  Composition,  oil„ 
copolymers 

See  Copolymers,, 
corniform  crystal  formation  259 
cracking  (thermal) 

See  Pyrolysis0 
deodorization     230-1,  404, 
•  704 
detection 

See  Oil,  identification0 


-789- 


Oil  ( continued) 

determination       99,  109,  118-9, 

121-2,  136,  142-4,  150,  152-4, 

342,  588 
drying 

See  Brying  of  films 
economic  aspects       5,  572 ,  636, 

683 

See  also  Industry.  tung0 
emulsif ication  500 

See  also  Emulsions;  paint, 

emulsions o 
expansibilities  698 
extraction 

See  Extraction,, 
feeding  tests  677 
filtration       18,  549 

See  also  Diatomaceous  earth  as 

filter  aid0 
flash  point      12,  106,  171,  176 

See  also  Combustion,  spontaneous „ 
fractionation       130,  155,  208 
functionality  189 
fungicidal  effect  30 
gelle  d 

See  Gelled  oilo 
halogenation       149,  625 

See  also  Bromination;  Iodine 

value, 

Hankow  vs0  Canton       181,  183 
heat-treated 

S_ee  Heat-treated  o£l0 
hydrated       418-20,  515 
hydrogenated 

See  Hydrogenation0 
hydrogenation  946 

See  Hydrogenation0 
identification  (detection)  12, 

106,  121,  136,  141,  143, 

153-4,  172,  211,  588 

with  antimony  halides  119 

by  color  tests  116 

by  Mcllh'iney.'-s  method  '.       13  5  s 
151 

as  magnesium  soap  14 

maleic  or  phthalic  adducts  14 

in  other  oils       110,  125,  141-2 

by  saponification  151 
with  sulfuric  acid       133,  145 
ignition,  spontaneous 

See  Combustion,  spontaneous; 
Flash  point o  ■  ■ 


18,  388,  561, 


Oil  (continued) 

importance 

567,  588 
improvement  6l6 
introduction  into 

England     322,  656 


Germany 


2,  10 


426 

186,  231,  318, 


ketene  modified 

lime  treatment 
494,  586 

modification  565 

mo  no  gly c  e  ri  d  e  s 

Se e  Mo  no gly c  eride s  0 

name,  official  62 

names,  other 

abura  giri  627 
China  nut  oil  5 
Chinese  names  552 
Chinese  tong  oil  480 
elaoococca  oil  12 
huil-'de  bois  164 
Jani  kiri  627 
oelf irnisbaumoel 


4 

514 
164 

6 

S  3 

5 


164 

nut  oil 
tang  iu 
tungoel 
tung  yiu 
tung-yu       5,  34 
■"vood  oil       5,  24 
odor 

See  Odor  of  oil3 
oxidation 

See  Oxidation ;  Oxidized  tung9 
oilo 

peroxides.      194,  291 
See  also  PeroxidesQ 

phenol-cured  344 

physiological  effects 

See  physiological  effect sc 

polymerized 

See  Polymerised  oiln 

processingo 

See  Bleaching;  Clarification; 
Extraction;  Heat  treatment,  etc 

properties       4,  103,  117,  612 
See  also  specific  properties 
e„g„  Acid  value:  Iodine  value; 
liolccular  weight;  Refractive 
dispersion;  Refractive  index; 
Saponification  value;  Specific 
gravity;  Surface  tension;  Un- 
saponifiable  matter,  etc 


i^- 


OUC  continued)  " 
pyro lysis 

See  pyro  lysis  „' 
quality 

See  Quality,, 
rabbit  repellent       568  , 
Tancidified       189,  419-20,  5$5 
reactions       195,  453,  606/  680, 
reaction  with  . 

abietyl  alcohol  495 
amines      511,  518,  521,  530-1 
ammonia       273,  292,  502 
b^ron-organic  acid  compounds 
•522 

carbohydrates  530 

cashew  nut ' shell  liquid       497 s 

-  •52V5:-  ';  ,•- 
coumarone  456 
cyclohexanone  424 
fenchone  456 
hydrochloric  acid  234 
hydroxy  compounds  518 
iodine  chloride       108-9  • 
See  also  Iodine  value, 
determination,  Wijs  method,, 
maleic  acid  454 
maleic  anhydride''      129,  230, 
-.   267-8,  272,  663,  713 
'See  glso  Diene  value 0 
.  metallic  oxides ,  glycerine 
•  •  544 

metals  330> 

nitric  acid       174,  289,  574, 

650,  671 
phenolic -resins       287,  294, 

444,  446-7;.  639,  664,  672 
phenols       283,  416-7,  423, 

443,  448,  468,  523,  529, 

533,  544 
( acetoxymethyl)  phenyl  acetate 

541 

'■'   phthalie  anhydride  456 

quinone       116  . ■ 
■■  sulfur  -he-aides-      521,  531,  671 
■■■See  also  Isomorization0 
sulfuric  acid     -  174,  289, 

511,  521,  574,  671 
terpineol  456 
tetrachloro-p-quinonO'  ;-■ 
1    (chloranil)  .116 


Oil  v  ■  r.\y 

reaction  with '(continued) 

trinitrobenzeno       116  - 

zinc  salts         520  , 

See  also,.  Polymerization,, 
reduction  with  sodium-  272, 

283,  286 
refining  ^ . 

See  Bleaching;  Clarification; 

Filtration-;  Refining 0 
resin  from  533 
resistance -to  chemical  agents 

See  Chemical  -resistance,, 
sampling 

See  Sampling,, 
saponification 

See  Saponification* 
solubility  in  ethanol  "  :  182 
sources       4,  551,  704' 
spectra 

"  ^ee  .Spectra, Spectrophotometric 

measurement  So 
substitutes   <•':.'  ,  • 

S_ee  Substitutes,,  ... 
sulfonated  '    284, .542 
synthesis     .57-8,  60,  69,.  -609 
toxicity 

See  Toxicity,, 
uses 

See  UseSo    ;..     .,  V  X 
vulcanized  422-3 
. ■ yellowing . • . 

«  See  Yellowing 0  :. 
■  yield  >         , ,  •'■ 

See-  Yields-,       '[ ;v. ■ 
Oilcloth       6,  346,  508-9i  513-4 
Oils  • 

■   chlorinated     421, 425 ,469 , 478 , 515 

de chlorinat  ed  ■     478-  ,' .. 
lubricating       r  ]  i'X 

See  Lubricant s0  .. 
Oiticica  oil     18,.  108,  120,  394-5, 

426,  457,  5.41,  559-,  5.66,. -640 
'•-  acetylated.  .  108  ■  ■     .-.o,  :-;<;-■; 

acids       12i:,  .294,  485 >  531,  602 

salts  •  345 
bodying       192,  202,  222 ,-,316, 

-400,  414-5,  425,  659,  709 
composition-  .-•  135-  173,  245, 
<$50^WU,  601 


Oiticica  oil  (continued) 
detection  154 
drying      263,  635 
extractic  n  360 
film  properties  259 
polymerization       203-4,  226,  229, 
547 

production  598 

properties       30,  115,  119,  129, 

166,  172,  250,  324,  329,  361, 

385,  602 
reactions       189,  191,  267,  269, 

294,  450,  453-4,  458,  683, 

713,  715 
specifications  121 
spectra  169 
storage  668 

testing       131,  133,  135,  133, 

651 

trade  statistics       345,  670 
with  tung  oil       loo,  172,  316, 

323 

uses       121,  237,  298,  302-3, 

306-7,  310,  312,  314,  319,  321, 
323-5,  336,  341  345,  357, 
389,  395-6,  422,  435,  442,  459, 
/+62-4,  466,  474,  479,  498, 
503,  524,  539,  544-5,  566, 
583,  591,  65Q,  661,  666,  632, 
710-1,  714 
Olefins  499 

Oleic  acid       20,  44,  127,  157, 
166-7,  216.  228,  273,  275, 
286,  348,  371,  374,  419,  426, 
514,  574,  532,  603-4,  683 
determination  121 
esters       126,  179,  215,  256-7,283, 

353,  365,  368-9,  379,  566, 

o46-9,  675,  679,  686 
glycerol  esters 

See  0lei.no 
monoglyceride       228,  643 
oxidation     207,  365,  64I 
properties     133,  149,  362,  379 
reactions       149,  500,  690 
salts       207,  474,  476,  623 
in  tung  oil      154,  156-61,  I64, 

182,  256,  281,  348,  358,  673 
uses       430,  432,  433 
Oleic  acid,  iso-     117,  296 


Olein       128,  154,  256,  292,  419 

Qleomargarie  acid 

See  Elebmargaric  acid;  ELeo stearic 

acid0 
Oleomargarin 

See  El eo stearin, 
Oleyl  alcohol       328,  493 
Olive  oil       30,  127-8,  165,  174, 

213,  220,  399,  417-8,  424-5, 

620,  623,  630 

acids,  enters       351,  533 

properties       147-8,  153,  157,  166 
181-2,  604 

reactions       263,  273,  292 

uses        542,  586,  664 
One -thousand  year  tree  5 
Ongckea  klaineana  (kle_insia)  119, 

357 

Ongokea  oil       119,  I65,  183 

See  also  Isano  oil0 
Opaque  drying 

See  Frosting:  Wrinklingo 
Optical  dispersion 

See  Refractive  dispersion 
Optical  rotation  199,  65O 
Orchards  687 

cere       16,  592,  631,  702,  704 

establishment       16,  18,  61,  75, 
393,  579,  631,  679,  704  ' 

location       77,  592,  696 

management      23,  395,  559,   >  - 
632..  669, 

686  ' 
Qrgyia  mixta  639 
Oxalic  acid       449,  706 
potassium  salt  430 
Oxidation 

of  amine -oil  products  502 
catalysts       482,  507 

See  also  Driers 0 
of  eleostearate  esters  139, 
257,  368,  377,  465,  563,  615, 
646-7,  669,  674-5 
of  ele  stearic  acid       18,  117, 
156,  I64,  224,  239,  256,  355, 
357,  359-60,  363,  370,  374, 
378-9,  606,  619,  635,  646-7, 
664,  675 

of  a-eleo stearic  acid       215,  349, 
353,  365,  369,  563-4,  571, 
591,  626,  641, 


Oxidation  (continued) 

of  a -eleo stearic  acid-maleic 

anhydride  adduct  214 
of  p-eleo stearic  acid       215,  292, 
351-2,  356,  364-5,  369,  591, 
626 

of  eleo stearin       137,  207,  212, 

289,  482,  615-6,  675 
of  a-eleostearin  291 
of  P-eleo stearin       137,  254-5, 

289,  364,  366,  625 
of  P-eleost earin-maleic  anhydride 

adduct      292,  367,  589 
of  ethyl  a-eleostearate  563 
of  glycol  P-eleo stearate  364 
inhibition       207,  548 
of  methyl  eleostearate  248, 

376,  646-9,  669 
of  methyl  a-eleostearate  646-9 
of  methyl  p -eleostearate  364 
of  methyl  esters       256-7,  368-9, 

507-8,  548,  563 
of  pcntaerythritol  eleostearate 

675 

of  oolyamides  569 

of  tung  oil       16,  154,  175,  180, 
192,  194,  199,  207,  209, 
213,  215-6,  221,  224,  231, 
239,  242-3,  245-8,  250,  256, 
258-9,  261,  266,  274,  292, 
318,  374,  393,  401,  407,  411, 
500,  505,  520,  584,  664, 
682-4,  698 

of  tung  oil  acids       l6l,  I64, 
•  180,  664 

of  varnishes       250,  252,  259 

See  also  Antioxidants*,  Drying  of 

films;  Polymerization;  Skinning; 

also  names  of  individual  acids, 

ee£0  Linoleic,  etc0 
Oxidized  tung  oil       235,  251,  367, 

401,  423-4,  474,  508,  715 
Oxygen       207,  259 
Oxygen  absorption       197,  206-7, 

224,  258-9,  368,  503,  557,  563, 

656,  604 

by  eleostearic  acid  646-7 
by  a-eleostearin       207,  243 
by  methyl  eleostearate  646-7 
by  tung  oil       139,  157,  174, 
212,  217,  265,  655-6 


Oxygen  absorption 

by  tung  oil  (continued) 

Livache  test  110 
by  tung  oil  films       237,  239, 

242,  247,  259 
See  also  Weger  curves 

Ozone  (ozomi&ation)  236,  250-1, 
292,  351,  356,  359,  363,  368,  ' 
376,  399,  538,  562,  682 

Paint  Research  Station       127,  588 

Paint        6,  11,  14-5,  19,  21-2, 
107,  167,  169,  171,  179,  181, 
188,  193,  204,  208,  221-2,  224, 
231,  237,  247,  249,  250,  254, 
258-60,  269,  271,  288,  297-9, 
311,  314,  322-3,  '326,  328,  330, 
337,  340,  342-3,  372,  387-8, 
396,  402,  415,  418,  420,  427, 
429,  432,  435,  453,  467,  469-70, 
472-3,  475,  478-80,  482,  484,  486, 
488-9,  491,  494,  496-7,  503, 
507,  514,  532,  535-6,  556,  561, 
571,  574,  584,  586,  588,  592, 
606,  614-5,  620,  625,  638,  660, 
663,  668,  682,  691,  704,  705,  707 
alkali-proof  '  394 
aluminum  329-31 
analysis       118,  122 

See  also  Oil,  determination, 
chalking 

See  Chalkingo 
cleaner  542 
concrete       299-300,  331 
containing  isomerized  tung  oil 
254 

deterioration  368 
emulsion       331,  340,  480,  486, 
663 

flat       312,  482,  504 
formulas  335 
house       313,  317-8,  337-8, 
446 

industry       S3,  163,  167,  328, 
379,  387-8,  390,  395,  559, 
583,  625,  630,  668,  686 

marine       12,  308,  311,  325,  486 

oil-free  394 

paste       419,  482 

railway  328 

remover       535-6,  538,  587 

rust-resisting       12,  299,  300-1, 
304,  308,  322-4,  326,  336,  429 
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Paint  (continued) 

specifications  324 
-traffic       3M>  321,  333 

tropical       300  ; 

See  also  Antifouling  compositions; 

Primers;  Skinning;  Wrinkle  Finishes,, 
Palladium       133  : 
Palm 

.See  Coconut  palm0 
Palmitic  acid       44,  133,  157,  286, 
426 

esters  283 

salts     .  471,  492,  542 

>4  tung  oil       162  * 
Palmitolic  acid  475 
Palm  oil       30,  128,  130,  219, 

358,  394,  424-5,  453 

See  also  Babassu  oil;  Cohune  oil0 
Paper  impregnant  (water-proofing) 

12,  385,,  400,  406,  435-,  478, 

525,  532,  665,  712 
Paracoumarone  resin 

See  Coumarone-indene  resin* 
Paraffin 

See  Waxr 
Paraformaldehyde  445 
Paraguay       43,  180,. 387,  558, 

620,  680,  696-7 
Parinaric  acid  697 
Parinarium  campestre 

source. of  fungu  or  behurada  oil 
373 

Parinarium  laurinum 


379,  697 

Parinarium  macrophvllum       157,  352 

See  also  Neou  oil0 
Parinarium  oil  131 
Parinarium  sherbronse  373 

See  also  Po-yoak  oil0 
Particle  .sizes  200-1 
Pasture  crops 

for  tung  farms  .  -  61 
Patents       23,  191,  215,  217,  3363 

399-5.50,  659-66,  680,  705-16 
Paulownia  imperialis  114 
Paulawnia  oil       114,  285 
Paving,  materials       514,'  547 
Peanut  oil     .  30,  I48,  620  ■ 

acids  .    325  . 

alkali-isomerized       459,  659 
composition  149 
expression  93 
production  590 


Peanut  oil  (continued) 

properties      113,  128,  130,  148-9, 

153,  165,  181,  604 
testing    '  119,  145 
in  tung  oil       1,  145-6 
uses       462,  542,  536 
Peanuts       381,  394 
Peas,  Austrian  557 
Peas,  cow       3,  246 
Peas,  Singletary  557 
Peas,  velvet  69 
Peat  '  547 
Pecans       395,  650 
Pectic  acid       69  '  ■ 

Pellicula ria,  koler'oga       44,  697 
Pentaerythritol  abietate       568  - 
Pent aerythrit ol  eleostearate  371 
615,  679,  686- 

£l§°  Pentaerythritol 
a-cleostearate ;  Pentaerythritol 
tungatee 
Pentaerythritol  a-eleostearate 
371,  679,  686 
See  also  Pentaerythritol 
eleostearate ;  Pentaerythritol 
tung at e0 
Pentaerythritol  esters  271 
325,  397,  467,  475-6,  524/528, 
565,  576, -616,  675,  679 
Pentaerythritol  tungate       467.  475, 

4S5  • 
Pentose  94 
Pepper  spot  41 
Peracetic  acid  '562-3 
Perbenzoic  acid  563 
Perilla  oil       16,  78,  203,  396-7, 
461,  566 

acids       196,  433,  435,  475, 
485,  498 

salts      345,  565 
bodied       228,  464 
bodying       204,  399-402,  511,-  • 

709 

composition      155,  167 
cathode  ray  treatment 
207 

detection    '  114-5 
drying       239,  247,  260 
films  265 
gelled  248 
hydrogenation  296 
oxidized'  '.  644 
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Perilla  oil  (continued) 

polymerization       203-4,  273 
production       8,  598,  653 
properties       113-4,  163,  181,  185, 

238,  243,  594,  604,  641,  653, 

673,  687,  702 
reactions       273,  290,  453,  455, 

458 

specifications     120,  611 
statistics       23,  397,  67O 
substitutes  568 
testing  155 

with  tung  oil     114,  135,  146, 
166,  230 

uses       193,  302,  304,  319-21, 
328,  338,  340-1,  389,  395, 
406,  422,  432,  435,  438, 
443,  465,  475,  479,  487,  490, 
494,  496,  503,  526-7,  532, 
535,  538,  664,  673,  682,  703, 
714 

Periodine  value 

See  Iodine  value 0 

P  erraang  anat  e  s  292 

Permeability  of  films       238,  250 

peroxides       194,  248,  291,  376, 
414,  647-9,  675,  712 
See  8.1s o  Benzoyl  peroxide; 
Dibenzoyl  peroxide 0 
of  eleostearic  acids  353, 

623-5,  641,  647-9 
of  eleostearin,-,a-, {J_  .291 
■    in  tung  oil       137,  239 

peroxide  values       137,  683 

Peru  78 

Pestalozzia  dicheeta  697 

Pests,  tung  tree       9,  11,  19,  23,32, 

35,  46,  81,  575,  622,  639-40 

Argentina  78 

Belgian  Congo  75 

Paraguay  43 

Tanganyika     .  44 

See  also  names  of  pests,  i0<30, 

Ants;  Beetles;  Borer;  Case  worm, 

et  c  o 
Petioles  56 
Petrolatum  515 
Petroleum       473,  475,  529,  586 
Petroleum  drying  oil  660 
Petroselinic  acid       117,  127,  286 


Phenolic  resins       8,  100,  177, 
193,  195-6,  200,  240,  246, 
249,  256,  264,  271,  287,  294, 
300-2,  304-10,  312-3,  315-7, 
322,  324,  327,  329,  331-5,  337, 
339,  341,  344-5,  394,  397,  400, 
403,  414,  438,  442-50,  454,  459, 
463-6,  468,  493,  502-3,  505-6, 
512,  523,  527-8,  532,  535-6, 
538,  542,  580-1,  607,  617-8, 
629,  638-9,  661,  664,  672-3, 
678,  682,  698,  711,  7H 
reaction  with  tung  oil  acids 

542,  665 
See  also  Amberol„ 

Phenols       116,  196-7,  203,  260, 
264,  233,  423,  468,  474,  436, 
489,  495,  500-1,  523,  533,  541, 
546-7,  581 

as  antioxidants       250,  403,  497 
ar alkylated       468,  489,  495 
as  gas-checking  retardent  253, 
487 

halogenated  489 
prevention  of  skinning  253, 

489,  495 
reaction  with  tung  oil  283, 

416-7 

See  also  Cashew  nut  shell  liquid; 

Phenolic  resins0 
Phenoxy-acetic  acid  483 
m-Phenylenediamine  483 
o-phenylene  phosphate  489 
p-Phenylphenacyl  esters  361 
Phillipine  Islands       3,  27,  552, 

692 

Phosphoglucoprotein  94 

Phosphoprotein  95 

Phosphoric  acid       154,  417,  523, 

529,  544 
Phosphorus  (amorphous)  416 
Phosphorous  compounds       93,  427, 

490 

Photo elastic  examination  263-4 
Photomicrography  264 
Photosynthesis       64,  72,  615,  688 
Phthalic  acid       158,  284 

from  Me  eleostearate  674 
Phthalic  anhydride       267,  288,  312, 

456,  461-3 

See  Alkyd  resins0 
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Phthalic  anhydride  (continued) 
eleostearic  acid  adduct  14 
for  gas-proofing  200 
reaction  with  tung  oil       14,  137 

Phyllosticta  aleuritidis  697 

Phyllosticta  micro spora  697 

Physalo spora  rhodina    (  610 

Physiological  effects  (of  tung  oil)156, 
162,172-2,181,282,347,396,570,650 
See  also  Toxicity;  Uses,  tung  oil, 
medical, 

Phytophthora  palmivora  47 

Phyto sterol  102 

Picramniaceae  seed  oil  135 

Picric  acid  116 

Pigments     115,  201,  254-5,  288,  295, 
'297,  299, '302,  305,  308-9,  311, 
':314,  316,  326,  328,  330-3,  338, 
<    340-1,  344,  414,  417-9,  421, 
423  ,  430  ,  433-4, '437,  448,  453, 
462,  464,  467,  469-70,  473-80, 
482-6,  488-91,  495,  497,  504-5, 
507-8,  510,  512-3,  517,  520, 
523-4,  532,  536,  542,  561,  581, 
585-6,  624-5,  660 
See  also  Lakes0 

Pi  marie  acid  505 

Pinelands,  cut -over  634 

Pine  oil  399 

Pineseed  oil  167 

Piperylene       499,  710,  712 

Pitch       229,  519,  522,  547, 
See  also  Bitumens 0 

Planting 

stock       75,  80,  592,  695 
time  637 

See  also  Seeding:  Transplanting,, 
Plastic  compositions       495 9  514-7, 

Plasticizers       32,  337,  469,  478, 

484,  493,  511,  662,  669 

tung  oil   '  58I 
Platinum      133,  410 
Polarization       I65,  173 
Polishes  312 

See  also  Waxes 0 
Pollen 

storage  31 
Pollination      28,  30,  39,  46,  48 

cross  654 

See  also  Hybridsn 


Folyallyl  esters       541,  705 
Polyallyl  ethers  712-3 
Polyamide  resin  706 

See  also  Melamine  resins; 

Urea  resins 0 
Folyamides  569 
Poly amines 

See  Acidylpolyali<ylenepolyamines0 
Fclyhydric  alcohols  467, 

516 

See  also  Alkyd  resins 0 
Polymerization 

aided  by  tung  oil  507 
catalysts     207 ;  482 
of  drying  oils  516- 
of  elecstearic  acid       223,  260, 
370,  674 

of  a-eleostearic  acid       218,  673 
of  p-eleostearic  acid       218,  352, 
673 

of  eleostearin       16,  223,  233, 
432 

of  eleostearin-maleic  anhydride 

adduct  269 
of  P -eleostearin      210,  255,  289, 

366     .  ; 

of  ethyl  eleostearate       212,  223, 

372,  379 
of  ethyl  a-eleostearate  352 
of  glycol  eleostearate  379 
influence  of  gases     .  235 
inhibition       200-1,  662 
of  methyl  eleostearate  214-5, 

376,  379,  674 
of  methyl    a-eleostearate  348, 

646-9 

of  methyl  p -eleostearate  348, 

673  ii  . 

of  methyl  pseudo-eleostear^te 
348 

of  polyamide s      .  569 

of  tung  oil       3,  12,  110,  127, 
154,  156,  160,  166,  169,  175, 
186,  217,  220,  222-30,.  232, 
234,  242-4,  256,  259,  261, 
272,  278-9,  294,  318,  367, 
370-1,  399,  402,  410,  412-3, 
426-7,  485,  522,  524-5,  533, 
565,  574,  580,  532,  673,  683, 
706,  ?14 


Polymerization 

of  tung  oil  (continued) 

by  amphoteric  ahalides  211, 
276,  426,  528,  547,  619, 
635,  665,  683 
effect  of  resins  221 
energy  of  activation      224,  235 
by  heat   ■    16,  201,  233 
mechanism  197,  203-4,  207,  219, 

260,  379,  574,  687 
by  treatment  with  electric 

discharge  436' 
See  also  Drying  of  films* 
of  tung  oil  acids       150,  292, 

405-6,  540 
of  varnishes       150,  582 
polymerized  tung  oil       108,  204,  • 
251,  325,  367,  400,  405,  507, 
546,  500 

See  also  Heat-treated  tung  oil; 

Stand  olio 
Polymorphism       693, '701 
Polysaccharides  53 
Polyvinyl  acetal  resin  422-3 
Polyvinyl  acetate  659 
Polwinyl  chloride     459,  462, 

479,  437 
Polyvinyl  o-eleostearate  709 
Polyvinyl  esters  487 
Polyvinyl  tungate  709 
Pomegranate  seed  oil  375 
pontianak  resin       422,  47 6-7,  494 
Popoyseed  oil       73,  114,  122,  128, 

232,  254,  421,  424-5,  537, 
624,  687 

composition      121,  149,  167 
drying       213,  236-7,  240,  243, 

260,  262,  265 
properties       130,  149,  182, 

278,  604,  673 
uses       405,  481,  494,  501, 

516 

Porcelain-like  masses     -  520 
Pore  fillers 

See  Wood  fillers 0 
Poria  hypolateritia  670 
Pork  oil  106 

See  also  Lard0 
Portuguese  East  Africa-  675. 
Potassium 

as  factor    in  oil  synthesis  57 


Potassium  bisulfate       406,  485 
Potassium  bromate  147-8 
Potassium  deficiency 

See  Fertilizers;  Mineral  .  ■• 

def icienoieSn 
Potassium  dichromate  106 
Potassium  eleostearate       150,  277, 

353,  360 

See  also  Potassium  a-elcostearate: 
PoTassium  £-eleo  st  ear  at  o ; 
Potassium  tungate o 
Potassium  a-eleostearate  368, 
635 

See  also .Potassium  eleostearate; 
Potassium  tungate0 
Potassium  ^-eleostearate  164, 
356,  360,  623 

See  also  Potassium  eleostearate; 

Potassium  tungate P 
Potassium  hydroxide  111 
Potassium  oxalate  430 
Potassium  perchlorate  485 
Potassium  permanganate  591 
Potassium  salts  of  organic  acids 

See  individual  acids „ 
Potassium  tungate 0  574 

See  also  Potassium  eleostearate,, 
Potatoes  686 
Potsdamer  test  111 
Potting  compositions 

See  Sealing  compositions,, 
Poultry      381-3,  386. 

effect  of  tung,  meal  on   ,  .'677 
Po-yoak  (Parinarium  sherbronse)  oil 

135,  373,  414,  464,  566 

composition      135,  173,  245, 
294,  372-3 
Press  cake ■ 

Sec  Meal. and  cake;  Filter  cake „ 
Pressing  . 

See  Extraction, 
Prices,  oil       5,  17-8,  21,  25,  385, 

387-9,  395,  551-2,  644,  667, 

675,  701 

government  supports       386,  397 

relation  to  nut  prices  686 
Primers       317,  322-4,  336,  342-3  ■ 

400,  436,  491,  691 
Printed  felt  base  345 

See  also  Floor  coverings;  Linoleum 
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Printing  inks 

See  Inko 
Printing  process  536 
Production,  oil  ;     2-4,  10,  12,  19,21, 

305,    389,  552,  559,  567,  594, 

596-8,  ;606,  629,  672,  686-7, 

695-6 

Africa      385,  611 
Argentina       78,  620,  672 
Belgian  Congo  75 
Brazil       73,  620 
British  Empire       11,  73,  76,  566, 
652 

China        5,  11-2,  16-7,  25-6, 
391-2,  396-7,  551,  571,  579, 
595,  638,  642,  644,  667,  675 

French  Colonies  76 

Indo-China       630,  .671 

Madagascar  106 

Mexico  671 

Nyasaland  686 

Paraguay       620,  672 

U.S.S.R,  672 

UoS.oA0       6—7,  13,  17,  24,  26, 
59-60,  388,  395,'.  573,  575,  620, 
644,  672,  675-6,  691 
effect  on  China  552 
statistics       670,  700-1 
Profits       18,  23,  66-7,  70,  385, 

389,  392-3,  560,  568,  606,  639, 

650,  686,  695 
Progeny 

See  Strains;  Varieties 0 
Propagation        11,  47,  49, 

65,  622,  632,  658, 

677 

crossing       3,  48 
self-seeding 

in  U0S0S*R,  81 
vegetative       3,  47,  49,  75,  658 
See  also  Budding;  Seeding 
Properties,  oil       10-3,  15-6,  19,  21, 
23,  25,  79,  81,  86,  104,  106,  , 
115,  163,  167-8,  170-1,  173,  180, 
337,  392,  39-6,  552,  557,  564, 
567,  574,  585-6,  590,  595-6,  598, 
621,  627,  642-3,  653,  680,.  682, 
691-2,  694-5,  704'  ■ 
comparison  with  A,  montana  oil 

15 

influence  of  extraction  conditions 
87 


Properties,    oil  (continued) 

See  also    specific  properties, 
(CofTo  Acid  value;  Diene  value; 
Hydrogen-iodine  value;  Iodine 
value;  Refractive  dispersion; 
Refractive  index;  Reichert-Meissl 
value;  Saponification  value; 
Specific  gravity,'  Verdet  constant; 
etCo);  Specifications;  Testing, 

Propyl  p-eleostearate  365 

Protein       483,  530 

in  hull,  shell  -  102 
synthesis       69,  102 
■  in  tung  kernels,  meal       57,  69, 
102,  381 
See  also.  Aleurin;  Casein0 
Pruning       13,  40,  42,  75,  592, 
632,  679 

before  transplanting  33 
Prunus  mahaleb  348 
Pseudococcus  a/onidum  46 
Pseudococcus  longispinus  640 
Pseudococcus  perniciosus     •  46 
Pseudoeleostearic  axid  285, 

348,  626 
Puerto  Rico  6 
Pulvinaria  jacks_oni       640  - 
Punching  stock 

See  Laminated  products,,' •  - ' 
Punicic  acid       375  -;  • 

Purity 

See  Adult '-ration. 
Putty      307,  445,  514-5,  517,  579, 

593 

32 

253,  275,  500 
203,  225,  228,  486,  500 
346,  548,  568-70,  598, 

685,  699 
P.ythium  apj^nidermatum  '  49 
Quality,  tung  oil        18,  22,  163, 
169,  185,  315,  596-7,  .600,  682 
domestic  vsc  Chinese       8,  .14,  59, 
105 

Hankow  oil  24 

Indian  6il  79 

solvent-extracted  oil  100 

See  also  Grade s0 
Quarternary  ammonium  bases  484 
Quebrachitol  430 


Pyrethrum 
Pyro catechol 
Pyrogallol 
Pyrolysis 

643,  673, 


Quebrachitol  tungates       20,  485 

Queensland  20 

Quinones       116-7,  202,  489 

See  also  Hydro quinone0 
Rabbit  repellents       381 ,  568 
Rabbits,  feeding  tests  282 
Radioactive  materials  259 
Raman  effect 

See  Spectra,  Raman 0 
Rancidif i  c  at  ion  419 
Rancidity  189 

Rapeseed  oil       93,  127,  130,  395, 
424,  468,  667,  699 
acids  538 

blown,  bodied,  bodying  127, 

193,  399,  407,  619 
composition  149 
modification       327,  343,  345, 

425/  565 
properties       147,  149-50,  153, 

182,  185,  687 
testing       130,  145 
in  tung  oil       5,  114,  393 
uses     337,  340,  409,  486,  542, 
664 

Rats       239,  560 

Reduction,  sodium       272,  283,  286 
Reesterif ication  130 
Refining       25,  404,  704 

See  also  Bleaching;  Clarification; 
Filtrat ion0 
Refraction,  double     239,  243 
Refraction,  molar      3  50,  359 
Refractive  constant  114 
Refractive  dispersion 
determination  588 
of  heated  tung  oil       121,  17 6 
of  hydrogenated  tung  oils  653 
of  tung  oil     14,  37,  126,  149, 
154,  161,  168,  172-3,  176,  182 
effect  of  storage  121 
significance     .  118,  I46,  149, 
169 

Refractive  index 

of  adulterated  tung  oils  5 
applications  141 
of  ethyl  a-eleostearate  563 
of  gelled  tung  oil  -     223,  232 
of  heat-treated  tung  oil  102, 
121,  151,  156,  176,  196,  206, 
217,  219,  222,  224,  233,  411,  582 


Refractive  index  (continued) 

of  hydrogenated  tung  oils  653 
of  irradiated  tung  oil  207 
measurement  .     14,  -588 
of  tung  oil       1,  12,  14,  16,  20-1, 
24-6,  72,  80,  87,  92,  106, 
114-5,  125,  136,  146,  149, 
152-3;  157,  160-1,  163-4,  168-9, 
172-3,  175-6,  178,  181-3, 
350,  363,  365,  370,  553,  641, 
673 

as  adulteration  detector  24, 
146 

specifications       106,  112-3 , 
118,  134,  139,  557,  587, 
611 

after  storage  121 
frcm  stored  nuts  89 
temperature  coefficient  180 

of  tung  oil  acids  152 
Refractometer       146,  149,  151-2, 

132 

Refract ometric  analysis       118,  121, 

v  648 

Regenerated  cellulose  479 
Regulations,  trade  12 
Reichert-Meissl  value 

nf  tung  oil       l6l,  179,  256 
Repellent 

for  rabbits  568 
Research  56O 

China       7,  22 

on  drying  oils       294,  580 

on  extraction  of  oil       13,  56O 

marketing  599 

Nyasaland  71 

on  soils  54 

on  tung  culture       1,  21,  560, 

573,  606,  695,  703 
on  tung  oil       13,  100,  629,  691 
value       13,  639,  676,  691 
Resins       252,  312,  467,  472, 
477,  661,  663 
effect  on  blooming  252 
solution  in  tung  oil  501 
from  tung  oil       211,  310,  408-9, 

518-9,  661 
See_  alsjo  individual  resins,  e_o£0 
Copals  1  Coumarone;  Congo;  Fossil; 
Phenolic;  Urea,  etc0,  also  subhead 
Compatibility  under  0ilo 
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Resist  anc  e ,  ch  emic  al 

See  Chemical  resistance© 

Rescls  449 

See  also  phenolic  re sins 0 

Resorcinol  '     153,  202-3,  284 

Respiratory  activity,  kernel 


70 


Rhodesia 


2,  73,  75,  78,  84, 


594,  679 

Rhus  vornicifera       251,  297,  650, 

671 

"'See  also  Chinese  lacquer  oil; 

Mingpo  varnisho 
Rice  oil  185 
Ricineiaidic  acid       562  .  ■ 
Ricinodendron  africanum      157,  603 

See  also  essang  oix0 
RieTnoleic  acid       127,  244,,  326, 

371;    426,  441 

.  dehydrated       475,  604 
dehydration       26l,  352 }  497 
esters     108,  376,  500;.  646-9 
testing  117 
uses       437,  500 

Ri cinqs  communis,  395 

Ring  structures       126,  209-10, 
213-5,  218,  222,  232,  349,  366, 
372,  376,  378,  674,  7H  , 

Roils,  drawing  512 

Roofing  514 

Root  knot       35,  37,  47,  576 
Root  rot       35,  44 
Roots'      41,  64,  627 
Root  stock  66, 
Root  systems  29 
Rope  impregnation  525 
Rosin       229=  232,  342,  439,  468, 
698 

adulterant  for  tung  oil  114 
alkyd-modified  esters  568 
limed       236,  255,  300,  327, 

446,  628,.  698 
for  liquefying  gelled  oil 
modified  503 
as  polymerisation  inhibitor 
reactions  452 


198 
200 


with  tung  oil 


105 


uses       <^Vo>  302,  304,  306,  311, 
325,  327,  331-2,  335,  333, 
343,  357,  399,  414,  417,  423, 
429,  439,  443-4,  448,  456,  46O, 
466,  471,  478,  432,  485,  491, 


Rosin 

uses  (continued) 

494,  497-9,  503,  505-6,  523, 
529,  53^,  557,  584,  593, 

711-2 

Rosin  esters       '306,  496,  505 

See  also,  ester.  gum0 
Rosin  oil"    126,  417,  421 „  507, 

515;  662,  714 
Rosin  salts       162,  471,  476,  484, 

492,  513,  542,  565,  661 

See  also  Driers0 
Rotation 

See  Optical  rotation,. 
Rough  bark  37 

Rubber       33 3 ,  422 ,  474 ,  477 ,  486 , 

682 

chlorinated       250,  298,  305, 
303-9,  333,  345,  337,  394, 
.     406,  421,  425,  468-70,  492, 

503;  517,  531 
coatings  for  593 
extender       233,  507,  520-1 
hydrochlorinated  682 
isomers  434-5 
reclaiming       499,  546 
substitute       514-9,  522,  662, 


459,  462,  499,  503 
19,  124,  422,  663 


586 


504 
73,  124 


005 

synthetic 
Rubberseed  oil 

acids       475,  485 

composition 

uses       686,  714 
Russia 

See,  UdS.SoRo 
Rust  preventatives 
Saf flower seed  oil 

bodying  709 

composition  121 
•  drying  263 

or eduction  593 

properties       113,  165 

uses      416,  422,  493 
Salananders  32 
Salicylic  acid 

lead  salt  471 
Salts 

Individual  metal  and  inorgenic  . 
salts  are  entered  under  names  of 
metals  and/or  acids  and/or  oils0 

Sam-cling 

tung  fruit       91,  93,  95,  331,  597, 

618 


Sampling 

tung  fruit  (continued) 

specifications       92,  556 
tung  oil       107,  559 

specifications       89,  104,  527, 

Sandarac •     204 • 

Sandpaper  534 

Sangajol  455 

Sapiurn  discolor  574 

Sapium  sebif erum  574 

Saponification 

of  gelled  oil      .  521 

of  polymerized  oils  142 

rate  studies       152-3,  286-7 

Saponification  value 

bodied  tung  oil       199,  206,  209, 
222 

determination       155,  123 

effect  of  storage       180,  199 

factors  affecting  ■  92 

of  gelled  tung  oil  232 

importance  125 

specifications       104-6,  112,  118, 
134,  139,  557 

of  tung  oil       1,  7,  19,  21-2,  24, 
76,  153,  157,  160-4,  166, 
174-6,  178-81,  134,  212,  256, 
277,  280,  326,  363,  370,  551, 
574;  584;  607,'  641 '       '  3 

of  tung  oil  films       241,  252 
Saponin       382,  581 
Sardine  oil       111,  183,  188,  396, 

422 

bodying  208 

composition  149 

hydrogenated       147,  286 

properties       145,  147,  149,  153 

reactions       286,  455-6 

witli  tung  oil       224,  230 

uses       303,  455,  576 
Sativic  acid       360,  363,  371 
Saturated  acids 

See  Acids,  saturated,. 
Scale  insects  640 
Scorch,  leaf 

See  Mineral  deficiencies,  magnosium0 
Screw  presses 

See  Extraction,, 
Sealing  compositions  309 

See  also  Primers- 


Seal  oil       394,  585 
Seed,  beds  579 

Seeding       24,  74,  637,  677,  70?^ 
See  also  Germination;  Stratifica- 
tion,, 

Seedlings       47  ,  631 

vso  budded  trees       29,  579 
fertilizers  64-5 
growth       8,  615 
progenies  27-9 
Seeds  667 
analysis 

See  Fruit,  analysis,, 
chemical  changes  681 
composition 
ash  103 
catalases  103 
,  kernel  content  72 
moisture  content 

at  different  humidities 
90,  92,  596 
oil  content       1,  80,  100, 
103,  613 

effect  of  fertilizers  71 
influence  on  oil  expression 
93 

protein       101,  103 
....  shell -content  72 

See  also.  Fruit,  composition0 
drying"  '88-9,  91-2,  94-5* 

97,  99,  573,  590,  596-7,  633, 

642,  676 
germination 

See  Germination,, 
milling  characteristics  91, 

99,  596-7,  667 
selection       23,  32 3  702 
r;         See  also  Varieties 0 

storage       37,  49,  596-7,  637, 

655,  692 

offoc\  on  viability   _  49 
See  also  Nuts;  Stratification, 
Segregated  oils       357,  387 

Selection  of  strains  (seed  trees) 
21,  23,  27,  32,  34,  39,  48, 
71,  689,  693,  699,  702 
See  also  A0  mpntana ,  selection; 
Varieties,  selection,. 

Selenides       401,  405 
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Selenium      197,  207,  227-9,  401, 
405 

S  elenium .  co  mpounds  , 

in  varnishes       467 ,  491 

Sej2t £    s  idiuni  pseudcpedi  cell  at um_ 
610 

Sesame  oil        10,  120 
acids       223  ■ 

expression     93  :  ■  "•• 

properties       153,  16-&,  182, 

350,  667 
reactions       133,  353,  417,  513 
as  tun?  oil  adulterant       1,  10, 

650 
uses 
Shark  oil 
Sheep 

grazing 

686" 

Sheets,  elastic 
Shellac  "     308,  331 
Shells  (ammunition) 

See  Cart ridge s0 
Shells,  tung.  , 


542 
145 

in  tung  orchards  559-60, 


^27 

,  430,  47 '( 


544 


composition       90,  97,  631 

89 


m 

91,  703 


effect  on  oil  color 
i somerizat ion  ai d 
oil  expression  aid 
Ships 

Sec  Antifouling  compositions; 

Boats.-;  Paint  s0 
Shoe  finishes  541-2 
Shoots,  tung       35,  54,  698 
Shoshi  oil  153 
Sicily  165 
Sierra  Leone  resin  252 
Silica  gel  130 
Silicates  491 
Silver  eleostearates       353,  623 
Silver  nitrate       174,  671 
Silver  thiocyanate  141-2 
Skinning       194,  300 ,  307  * ; 310 , 

315,  401,  414,  423,  536 

prevention    '  2,53,  301,  305,  448, ^ 
1  489-90,  493,  495,  572 
Slag,  basic       51,  557-8 
Soap  making  593 
Sod 

influence  on  root  distribution  :64 
Sodium       272,  283,  286,  705 


Sodium  aluminate  474 

Sodium  bisulfite       231,  383 
Sodium  chloride      •  473 
Sodium  eleostearate  154 
Sodium  c-eleostearate  368 

See  als_o  Sodium  |3~eleostearate; 

Sodium  t  ungate,. 
Sodium  ^eleostearate  356 

See  also  Sodium  a-eleostearate; 

Sodium  tung  at -e0 
Sodium  ethoxide 


372,  462 
111,  476 
139,  366,  673 
272,  283,  286 
491  ' 
404 
232 


Sodium  hydroxide 
Sodium  methoxide 
Sodium  reduction 
Sodium  sulfide 
Sodium  sulfite 
Sodium  tung  ate 

See  Sodium  a-eleostearate; 

Sodium  P-eleostearate0 
Soft  lumbar g  oil       3,  311 

See  also : Aleurites  trisperma,  oil. 


Soil       52,  54,  56,  59,  64,  66,  578 
analysis  578 
guide  to  fertilizing  63 
improvement  561 
management       67-8,  76,  557,  632 

See  also  Culture;  Cultivation 

of  soil;  Fallow 
preparation       13,  567,  592 
requirements  for  tung       1,  4,  6, 

8-9,  11,  13,  19,  23-4,  53,  56, 

66,  69,  71,  75,  80-1,  575,  577, 

610,  678-9,  702-3 
USS8  A,  tung  belt       3,  6,  51,  54-5, 

57-3,  577. 
■water  retention  577 
See  also  Cover  crops;  Fertilizers; 
Mineral  deficiencies 0 
Solidification  of  tung  oil 

See  Freezing  behavior;  Gelation; 
I  s  ome  r  i  z  at  io  n  o 
Solvents 

for  oil  extraction      86-7,  91,  94 
Somaliland  80 
Soot    ■  509 

Sorbic  acid       455,  646 
Sorbitol 

esters       325,  565 
South  Africa 

See  Union  of  South  Africa,, 
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South  Carolina  389 

Southern  Research  Institute  381 

Southern  Rhodesia 

See  Rhode siac 
Southern  Shan  States  (Burma)  615 
Southern  St  at  e  s  (U.S.)  : 

location  of  tung  groves  (map)  77 
Soybeans       69,  54-9,  655 
Soybean  meal'  547 

Soybean  oil       78,  108,  46l,  537,  620, 
668,  686 

acetylatcd  108 
acids       228,  430,  433,  475-6, 
485,  540 

copper,  lead  Soaps  516 
esters      351,  495,  516,  716 
uses     467.  496,  542,  546 

bodied       193,  199,  228,  405,  532 
methyl  esters  676 

bodying       250,  399-401,  511 

brominated  228 

chlorinated  421 

composition       121,  149,  3.67 

detection  202 

drying      190,  258,  263 

expression  93 

hydrogenated  153 

improvement  327 

industry  554 

isomerized  706 

oxidation      215,  365 

oxidized       423,  715 

polymerization  669 

properties       30,  113,  130,  145? 
147,  149-50,  153,  163,  166, 
173,  177,  181,  183,  185,  594, 
604,  641,  673,  687,  702 

reactions       250,  269,  273,  290, 
454,  456,  458 

specifications       120,  611 

testing       111,  131,  136,  233 

trade  statistics       23,  345, 
397,  670 

with  tung  oil       1,  84,  112,  146, 
158,  186-8,  224,  226,  254,  257, 
271,  298,  -305,  328,  337-8, 
395,  412,  554-5,  560,  641, 
645,  686 

uses       304,  308,  321-2,  328,  337, 
340,  345-6, '389,  397,  422, 


Soybean  oil 

uses  (continued) 

429,  434,  440,  443-4,  458, 
466,  470,  478-9,  488,  490-1, 
494,  496,  498,  503-5,  515-6, 
524,  526-7,  535,  566,  584, 
586,  591,  660,  663-4,  673, 
682,  703,  710,  713-4 

Soy  flour  383. 

Spacing  of  trees       24,  632 

Spain  556 

Spatter  finishes  299, 
See  also.  Wrinkle  f inishesd 

Spe  cif ic  ations 

analysis  of  tung  fruit  92 
paints  324 

sampling  tung  fruit       92,  556 
thermometer  for  heat  test  105, 
119 

tung  oil       12,  118-9,  158,  551, 

583,  586 

American       1,  2,  86,  571 
ijiierican  Oil  Chemists1  Society 
92,  610 

American  Society  for  Testing 
Materials       14,  101, 
104-6,  117,  120,  556-7 ; 
586-7 

Australian       14,  20.  86,  104 
Brazilian  139 
British       1-2,  13-4,  86,  112, 
127 

Browne's  (?)  112 


5,  86,  113,  134, 
118 


Chinese 

569 
French  (?) 
Italian  668 
Japanese  140 

New  York  Produce  Exchange '  104 
Oriental  Oils  Assoc  553 

varnishes       237,  333 
Specific  gravity 

aleurites  oils  25 

bodied  tung  oil       193,  196,  206, 

209,  222,  224,  233 
gelled  tung  oil       223,  232 
hydrogenated  tung  oil  295 
tung  oil       1,  12,  16,  19-22,  24, 
72,  76,  80,  86-8,  106,  113-5, 
119,  153,  161-4,  166,  168.  170-6, 
178-9,  181-2,  184,  256,  277,  363, 
365,  370,  596,  607,  641,  656, 
673,  698-9 
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Specific  gravity 

tun/?  oil  (continued) 

factors  affecting       92,  199 
relation  to  I  value  185 
reveals  adulteration 
.  24 

significance       125,  14-6 
specifications       105-6,  112-3, 
118,  139,  557,  587,  611 

temperature  coefficient  680 
Specific  heat 

isomerized  tung  oil  701 
tung  oil       166,  177-8,  695-6, 
701 

Specific  refraction 

bodied  tung  oil  16 
hydro genated  tung  oil  295 
Specific  volume  698 
Spectra 
Raman 

tung  oil       171,  177 
.  varnishes  17I 
ultraviolet 

eleostearic  acid       124,  126, 

139-40,  354,  364 
{5-eleostearic  acid  354 
trienc  structures  604 
Sp e  ct  rogr aphic  ana lysis 
tung  leaves       59,  66 
tung  (plant)  tissues  59 
Spectrometer  182 
Spectrophotometric  determination 
of  eleostearic  acids  124, 
126,  139-40,  255,  354,  369, 
604 

of  unsaturated  acids       124,  126 
Spectrophotometric  measurements  694 
infrared 

on  Lo  mont  ana,  oil  556 

on  drying  oils  169 

on  tung  oil       169,  171,  177,  556 

on  varnishes       171,  629 
ultraviolet 

on  A0  mont ana  oil  556 

after  alkali  isomerization  111, 
124,  622 

on  bodied  tung  oil       3  51 

on  butt erf at  685 

on  Chinese  tallowseed  oil  124 

on  drying  films  607 

on  drying  oils       190,  604 


Spectrophotometric  measurements 
ultraviolet  (continued) 

on  eleostearyl  alcohols  613 
on  hydrcgenated  tung  oils  295, 

358 

on  oxidized  methyl  eleostearate 

669 

on  tung  oil      173,  177,  181, 
358,  556,  604,  641,  692, 
704 

on  tung  oil  acids       622,  692 
See  also  Spectrophotometric 
determination0 

on  unsaturated  acids  157, 

289 

Spectroscopic  changes 

in  fat  acids  677 
Spectrum,  tun/;  oil 

turning  point  111 
Spermaceti  292 
Sperm  oil  166 
Sphaerost ilbe  rep ens  667 
Stability  of  fats     "  56O 
Stains  402 

Stand  oil       8,  153-4,  177-8, 

184,  195,  203,  205,  213,  215, 

219,  250,  255,  263,  265,  299, 

304,  308,  318,  323-4,  331,  340, 

343,  393,  410,  414,  476,  483, 

559,  593,  656,  686,  689,  713 

acids  206 

analysis  373 

chemistry  206 

with  Chinese  lacquer  251 

composition  223 

hydrogenaticn  640 

preparation       203,  220,  399 

reconstituted  oils  485 

viscosity  234 

See  also  Heat-treated  tung  oil; 

Polymerized  tung  oil;  subhead 

under  Linseed  oil„ 
Standards 

See  Specif icatioriSo 
Stannic  chloride     143-4,  152,  211, 

426,  485,  498 
Stannous  chloride       14,  665 
Starch       58,  69,  495,  530 
Stearic  acid       44,  217,  228,  273, 

512,  514,  529,  542,  636 

from  eleostearic  acid       349,  357-8 
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19,  113-4, 


Stearic  acid  (continued) 

in  hydrogenated  tung  oil  358 
for  molecular  weight  determination 
138 

oxidation       60  6 

salts       471 »  474,  482,  438,  598 

solubility  133 

in  tung  oil      162,  256 

use       430,  432,  441 
Stearin       419,  514 
6,7-stearolic  acid       126,  135 
Stereoisomerism      160,  193,  210, 

277,  350,  354,  366,  370-1,  374-5, 

378,  530,  582,  619,  628,  674-5, 

700 

St eric  hindrance  138 
Sterols  155 

Sthenias  cydd^Irj]tor  44 

See  also  Twig  girdler0 
Stillingia  83 
Stillingia  (talloY;seed)  oil 

203,  638,  704 

acids  573 

composition 

production 

properties- 

in  tung  oil 

uses  591 

See  also  Chinese  vegetable  tallow0 
Stillingia  sebif era 

See,  Ch.inese  vegetable  tallow; 

Stillingia  oil 
Storage 

a-eleostearic  acid       140,  369 

p-eleostearic  acid  369 

paints     '  199,  636 
•    tung  fruit       13,  6i,  86,  88, 
97-8,  393,  605,  676,  691-2 
ehanres  in  milling  characteris- 
tics 97-3 
changes  in  oil,  protein       88,  98 
decrease  in  oil  content  86 

tun*  oil       17,  88^  92,  180,  194, 
199,  597,  668 

tung  seed  (nuts)       49,  39,  91-2, 
94,  590,  592,  596-7,  599, 
637,  655,  676,  689 
effect  on  viability       37  . 

varnishes  316 
Strains,  tung  tree 

See  Varieties;  Selection  of  st rains 0 


124,  573-4 
593 
113-4 

5,  114,  124,  126 


Stratification,  seed       13,  37, 
40,  45,  590,  612,  637 
See  also  Storage,  tung  seed0 

Structure  number  190 

Stucco,  waterproofing       477,  665 

Styrenated  oil.s  591 

Styrene       147,  1/6,  203,  267-9, 
271,  407,  450-4,  456-8,  526, 
659-60,  704.  708-9,  712-3, 
715 

for  ii-ipregnat ion  of  castings 
575 

Suberic  acid 

from  tung  oil  591 

Substitutes  for  tung  oil       7,  19, 
170,  193,  208,  237,  260,  303,  . 
306,  308-10,  325,  337,  339-41, 
343,  385-7,  390,  392-7,  400, 
462,  479,  519,  541,  549,  566-8, 
576,  538,  613,  630,  641,  668, 
717' 

See;  also  yienoi,  Trienol0 
Succinic  acid       18,  356 «  363,  371, 

378, 

Sucrose       57,  102 
Suen-Wahg  test  538 


Acs 


86 


708 


Sulfides       401,  405,  638,  705, 

284,  471 


Sulfites  705 
Sulfonated  oils 
Sulfonaticn  664 
Sulfur       190,  197,  211,  217,  227-9, 
264,  282,  370,  372,  399,  401-2, 
405,  423,  457,  520,  524,  673, 
705 

Sulfur  chloride       185,  190,  197, 

264,  281-2,  399,  402,  457,  478, 

504,  521-2,  671 
Sulfur 

compounds      467 ,  491 
Sulfur  dioxide       192,  283,  508 
Sulfur  haiides  502 
Sulfuric  acid       133,  145,  154, 

289,  360,  377  ?  533,  674,  709 
Sulfur ous  acid  532 
Sunflowers eed  oil       73,  124,  128, 

236,  394,  668 

acids       275,  475,  435,  538 
bodying       246,  399 
chlorinated  421 
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Sunflowerseed  oil.  (continued) 
composition      149,  167,  586 
drying       237,  263 
properties       1.49,  163,  167, 

181-2,  236,  60 4,  6^1,  687 
reactions       267,  41,7,  453,  456, 

458 

with  tung  oil       469  . 
uses       422,  469,  490,  498,  506, 
514,  713 

Surface  tension       236,  238,  673 

Surinam     .  373 

Synourin 

See  Castor  oil,  lehydrated0 
Synthesis 

diene  604 

See  also  this  subhead  under 

Sleostearic  acid;  Oil,  etc0 
Szechwan  Province     16,  612,  630 
Tall  oil       271,  304,  319,  325, 

357,  394,  581,  591 
Tallow       10,  128,  147,  153,  542  ; 

See  .alsp^  Chinese  vegetable  tallow0 
Tallow seed  oil 

See  Stiliingia  oil0 
Tamanol  643 
Tanganyika       80,  6l6 
Tang  iu  oil  514 
Tannic  acid       225,  228 
Tannin  27 
Tanning       27,  506,  513 
Tariff     386,  397 
Tartaric  acid  228 
Taut omer ism       376,  37 & 
Teaseed  oil       10,  574,  667 
Technical  University  of  Delft  275 
T  elf  air  i  a  Occident  alls  (krobanko  oil), 

157,  356 
Temperature 

See  Climate,  Cold  injury0 
Tensimetsr,  du  Nouy  673 
Termites  640 

Terpenes     253,  450,  456,  472-3, 

496,  715 
Terpineol    t  456,  472 
Testa 

See  Shells,.  tung0 
Tests 

on  films 

accelerated  aging  '  -  -334 
permeability  :  238,  250 
phctoelastic  263-4 


on  films  (continued) 

varnish  exposure  100 
water  absorption       323,  326, 
329 

weathering       323-4,  686,  691 
on  tung  oil       5,  9,  122,  212, 
570,  585,  5^8,  614,  653,  670, 
692,  704 

Alberto!  number       190,  196 

Becchi's  174 

bodying  rate       202,  588 

carbonyl  value       115,  373 

dilatometric  698 

drying  107 

elaidin  185 

extractive  {%)  test  127 

Halphen ' s      ' 174 

Leppert-Majewska  588 

Libermann-Storch  110 

"light  break"  104 

Livache  O2  absorption  110 

Mcllhiney  (iodine  precipitation) 

test       135,  151 
nitric  acid       110,  145,  671 
Potsdamer  111 
for  purity  253 

See  also  Adult er at ion „ 
silver  nitrate  671 
Suen-Wang  588 
turbidity  671 
Valenta's  174 
Wang  588 

Zerewitinoff  determination  270 

i2H£  fi£2.  Acid  value;  Diene  value; 

Iodine  value;  Refractive  index; 

Specifications,  etcc 
on  varnishes,  oils,  enamels,  etc, 

Sej3  Varnish,  testing,, 
Tetrabromostearic  acid       146,  603 
Tetrachloreleostearic  acid  149 
Tetrachloronaphthalene  477 
Tetrachloro-p-quinone  ( Chloranil) 
116-7 

Tet racorpidium  conophorum  oil  124 
Tetra.  ethylene  glycol  tungate  516 
Tetrahydroxystearic  acid 

(sativic  acid)       360,  363,  371 
Tetralin      116,  535,  565 
T  e t  r  anit  r ome  t  hane       131 ,154 
Texas       6,  43,  71,  83,  328,  389, 

568,  575,  600,  656 
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Texas  Agricultural  Experiment 

Station  83 
Textiles 

See  American  cloth;  Fabrics; 

Leather,  artificial;  Oilcloth 0 
Thermal  properties 

activation  of  polymerization 
235 

entropy  701 
heat  capacity 

See  Thermal  properties, 
specific  heat© 
heat  of  combustion  1.67 
heat  of  fusion      'l67,  695,  701 
heat  of  gelation       167,  217 
heat  of  polymerization  167, 
specific  heat  .     166,  177-8, 
695-6,  701.  ' 

Thcrmoil  A       208  : 

Thermolized  tung  oil  240 

Thermolyzing  process  337 

Theile's  principle       173,  563-4 

Thiocresol  483 

Thiocyanogen  value       363,  603-4 
det  erminati  on  127 
of  elcostearic  acid       127,  159 
of  (3  -eleostearin  286 
of  polymerized  tung  oil  204 
of  tung  oil       121,  128,  132, 
160,  286,  686 

6~thionaphthol       202,  483 

Thiophene       659,  705  ■ 

Thiourea       203,  493 

Thread  blight  .      35,  37 ;  44 

Thjrciene  200 

Thyridia  spc  697 

Tin  compound  490 

See  also  Gelation,  of  tung.  oil., 
by  halides0       '  , . 

Tire  fillers  507 

Titer  test       162,  551,  557-  .. 

Tobaccoseed  oil     *  5,  19,  84,  591, 
668  ■       ...  ;l: 

Tocopherols       560,  646  . 

Toiletware  479 

Toluene    ■  87 

o-toluidine  ;   ' 511,  518-9 

Tong  oil    '   488  "  : . 

Tonkin  17 

Topography,  tung  belt'  3 
Tornesit  305 

See  also  Rubber,  chlorinate d0 


Toxicity       32,  702 

of  foliage       32,  34,  44,  382, 
of  fruit     86,  382 
of  meal       2-3,  13,  381,  581,  584, 
653 

of  oil       145,  162,  172,  382,  592 
physiological  manifestations 
86,  382 

See  alsp_  Physiological  effect s0 
of  sap  of  tree  382 
toxic  principle       86,  381-3, 

581,  592,  679 
of  tree  679 
of  tung  oil  acids  172 
.See  also  Meal  .and  cake;  Detoxifica- 
198  tiono 

Trace  elements 

See  Fertilizers;  Mineral  '' 
def iciencies0 
Trade,  embargo  on  Chinese  696 
Trade  names,  tung  oil  181 
Trade  statistics,  tung  oil..     2,  9-10, 
21,  26,  385,  390,  397,' 615,  672, 
680,  694,  700,  703 
Argentina   ■    78,  6l6,  638  ■ 
Belgium       559,         ; ,  ■    ... •.- 
China 

exports     ■  1,  5,  17 «  25,  34, 
79,  113,  134,- 385-6,  398, 
551-2,, 555,  570-1,  574, 
584,  600,  .618,-  621,  644 
internal       14,  388,  391,  398, 
612,  667,  675,  684, 
government  reports  393 
Italy  574 

production       21,  672,  695 

^ej3.als_o  Production,  oil* 
supply  and  demand       23,  385, 
388,  396-7:  572,  696-7 

consumption       17-8,  23 , 

345,  389-90,  392,  397,  594, 
670,  676 
imports      17,  386,  391,  394, 
397,  558,  575,  586,  591, 
596,  701 

Trade  statistics,  tung  nuts  10 
Trading  rules  390 
Train  oil       123,  321,  394,  495 
Trans-Nzoia  670 
Transolanting,  trees       3,  33,  40-1, 
74,  685 
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Transvaal  73 
Trau  17 

Tree       561,  595,  622,  629-30,  687 
botanical  description  3-4, 

17,  23,  552,  680,  703-4 
culture 

See  Culture 0 
diseases 

See  Diseases  (tree)0 
dormant  period  575 
effect  of  climate 

See  Climate o 
embryology 

See  Embryology  <> 
growth       30,  61,  66-7,  70,  81, 

609,  626,  677,  693 
habitat       1,  5 
height  692 
improvement  629 
injuries 

See  Climate'^  Cold  injuryc 
introduction  into  U,S„..0  4, 

6,  575 
names 

Aleurites  Japonica  627 
Dryandr.-).  cor  data  /627 
Elaeooocca  -verrucosa  627 
oil  varnish  tree  '  34-8 
tong  yeou      . 276 
ying  tzu  tung    ,  570 

,.    yiu  tung  570 

number  in  Brazil  and  Argentina 

'  73 

nutritional  problems  4 
origin  703 

source  of  lumber       3,  14,  2-4-5 
survival  at  low  temperatures  . 
12 

variation        4.6,  625,  702 
See  also  Varieties0 
Trichlor ethylene  91 
Trichlorosilane  688 
Trichosanic  acid  375-6 
Trichosanthes  cucumeroides 

(karasu-uri  oil)  375 
Tricosanthes  oil  131 
Triene  conjugation  139 
Trienol       154,  373,  562 
Triethylenetetramine  484 
Trilinolein 

See  Linolein0 


Triolein 

See' 01ein0 
Trinidad  47 
Tri nitrobenzene  116-7 
Trinitrochlorobenzene  116 
Trinitrophenol  116 
Trinitrotoluene  116 
Trinitroxylene  116 
Tropical  varnishes  310 
Tsubaki  oil       153,  291 
Tucuman  Agricultural  Experiment 

Station  82 
Tung  apple  540 
Tung  at  es 

See  Acids,  tung;  nmmonium  tungat 
also  individual  alcohols  and 
metals;  and  subhead  under  Driers 

Tung  beans       520,  547 

Tung  belt 

U.S.A.       23,  636 

U.S.S.B.  24 

Tung  Exoeriment  Station,  Nyasaland 
84 

Tungoel  164 
Tung  oil 

See  Oilo 
Tung  oil  acids 

See  Acids,  tung0 
Tungoxyn  278 
Tungseed  oil  544 
Tungshu  tree       17,  552 
Tungstic  acid  477 
Tung-tsz  shu  22 
Tung-Tun  Research  Institute  7 
Tung  yiu  6 
Tung  yu  shu  5 
Turbidity  test  671 
Turning  points  172 
Turpentine       126,  142,  191,  196-7, 

199 

Tvag  girdler       44,  639 
Ucuuba  oil  394 
Uganda  83 
Ultraviolet 

See  Spectra,  ultraviolet. 
Underwater  steel  structures  65I 
Union  of  South  rrfrica       2,  11,  73, 

75,  163,  558,  571,  689  ' 
Union  of  South  iJTrica  Department  of 

Agriculture  75 


U.S.S.R.  24,  47,  49,  63,  71, 
75.  77,  81-2,  180,  182,  398, 
590,  593,  595,  611,  681,  699 

UoSe  Southern  Regional  Research 
Laboratory  100 

U,S.  Tung  Oil  Laboratory  100 

Uns aponif i able  matter 

in  tung  oil       1,  22,  72,  76,  121, 
159,  161,  179,  181-3,  184, 
193,  657 

effect  on  properties  16 
specifications       105-6,  112, 

557,  611 

Unsatuiated  acids 

synthesis  102 
Uns atu rat ion 

color  tests  117 

determination       113,  115 
See  .also  Hydrogen-iodine 
value;  Iodine  value0 

seasonal  changes  102 

types  of  272 

urea       260,  497,  528 
Urea-formaldehyde  resin       435,  493, 
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Urea- furfural  resin  491 
Uruguay  7 
Urushriol  364 
Uses  (by-products) 

See  By-products;  Hulls,  tung; 

Insecticides;  Lumber;  Meal  and 

cake0 

Uses  (oil)       2-4,  7,  10,  12,  16-7, 
19,  21-3,  26,  75,  204,  337,  344, 
389,  391,  467-74,  521,  524-5, 
541,  543-4,  552,  558-9,  564, 
585,  590,  595-b,  598,  606,  612, 
621-2,  627,  634,  642,  657,  667, 
670,  6S0,  686,  691,  694,  700 
in  China       3,  5-7,  514,  570 
for  dissolving  resins  545 
for  illumination  22 
medical       570,  593 
military  products       567,  696, 
699 

need  for  new  56O 
for  soot  manufacture       22,  509 
in  U.S,S8R8  81 
with  vegetable  oils 
See  individual  oils0 


Uses  (oil)  (continued) 

See  also  Abr;  sives;  Acids,  tung; 
Adhosives;  Automobile  finishes; 
Automobile  top  coating;  Balata; 
Binders;  Boat,  calking;  Boat 
waterproofing;  Brake  linings; 
Burning  tung  oil;  Cartridge  water- 
proofing; Casting  compositions; 
Casting,  impregnation;  Calking 
c  ompo  3  it  ions;  C  em  ent ;  C  one  r e t  e ; 
Core  binders;  Cosmetics;  Dentures; 
Distemper;  Elastic  products;  Food 
containers;  Electrical  products; 
Enamels ;  Explosives ,  wat erproof ing ; 
Extruded  products;  Fabrics;  Factice 
Fiber  board;  Flatting  agent;  Floor 
coverings;  Food  containers;  Fuel; 
Greases;  Gutta-percha  substitute; 
Ivory  substitute;  Jewelry? 
Lacquet;  Laminated  products; 
Lanolin  substitute;  Linoleum; 
Lubricants;  Masses,  plastic; 
Molding  compositions;  Motor  fuel; 
Nets,  impregnation;  Paints;  Paper, 
impr egnant s 5  Paving1  mat eri als; 
Plastic  compositions;  Polishes; 
.Porcelain-like  masses;  Primers; 
Printed  felt  base;  Putty;  Rabbit 
repellents;  Resins;  Rope  impreg- 
nation; Rubber;  Shoe  finishes;  Soot 
Tire  fillers;  Wall  decorations; 
Waterproofing';  Webs,  coating; 
Wrinkle  finishes, 

Ustulina  zonata       67 0 

Vaccenic  acid 

from  tung  oil     161,  275,  379, 
564,  593 

Vale nt a' s  test  174 

Valer  aldehyde  363 

Valeric  acid       I56,  351,  356,  363, 
367,  371,  378,  619,  674 

Vanillin        291,  631 

Variations,  tung  tree       553,  702 

Varieties  '     26,  40,  46,  100,  392, 
606,  626-7,  702 
China       17,  613 
progenies  27 
recommended      43,  555,  573, 
605 
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Varieties  (continued) 

selection  of  strains       3,  11, 
13,  21,  27  ,  32,  34,  39, 
48,  71,  557,  689,  693,  699, 
702 

Varnish       6,  8,  11-2,  14-6,  19, 
100,  115,  121,  141.,  144- ,  150, 
162-4,  171,  181,  185-8,  192,  195, 
199-202,  204,  213-4,  217,  219, 
222,  231,  235,  237,  243,  246-7, 
249-50,  260,  265,  269,  282,  287-90, 
297-9,  302-7,  310-1,  313-4,  317-20, 
■322-3,  325,  327,  330-4,  33^-7, 
339,  342,  367,  372,  379,  394, 
399-402,  405,  407,  409,  412, 
414-5,  422-3,  427-9,  432-3,  435, 
438-9,  441,  443-5,  447,  450, 
452-4,  456-60,  467-8,  470-3,  475-6, 
473-80,  482,  485-93,  495-8,  500-3, 
506-7,  509-10,  516-7,  525,  529-31, 
533,  535,  538-9,  553,  566,  563, 
571,  574,  576,  579,  531,  584, 
•  588,  593,  598,  615,  617-8,  621, 
628-9,  633,  638,  652,  658-61, 
664,  669,  671-3,  678,  682-3,  691, 
703,  707,  709,  711,  713 
aging  test  334 
alkali-resisting  449 
analysis       118,  122,  144,  151, 
342 

See  also  Oil,  determination* 

checking  and  cracking  571 
cleaner 

See  paint  cleaner  <> 
cold  resistant  443 
colored  471 
drying 

See  Drying  of  films 0 
for  explosives  483 
flat       339,  461 
floor  433 

for  food  containers  689 
formulas       202,  306,  315-6, 

334-5,  341 
fumes  from  kettles  673 
gas-proofing 

See  Gas-procfing0 
industry       190,  574,  538 
insulating       301,  344,  331,  338, 

344,  400,  467,  491,  523, 

666 


Varnishes 

insulating  ( cont inued) 

Soe  also  Insulating  materials; 

Wire  coating  So 
manufacture       8,  204,  310,  410, 

413,  492 
properties       255,  327,  337, 

339 

iridescence 

See  Blooming o 
punch- stock  442 
ragging  494 
remover 

See  Paint,  remover0 
specifications  233 
testing      100,  249,  263,  334 

Wolff -Scholae  method  144 

for  yellowing  255 

See  ;.lkali  increase  test;  Tests 
thicKening  by  pigments  203 
wrinkle  finish       462-3,  465 
See  also  Enamels;  Lacquers; 
Paints;  Uses  (oil)Q 
Varnoline  525 

Vase-form  trees       41-2,  609,  630, 

693 
Vaseline 

See  Petrolatum0 
Vegetable  tallow 

See  Chinese  vegetable  tallowQ 
Veihmeyer  soil  tube  29 
Velvet  peas  69 
Venezuela  395 
Verdet  constant  14 
Vetch       69,  557 

Viability  of  seeds       37,  47,  655 
See  also  Stratification;  Germina- 
tion0 

Vinyl  (poly)  acetal  resin  422-3 
Vinyl  acetate       451,  457 
Vinyl  aromatic  compounds  451 
Vinyl  benzene 

See  Styrenec 
Vinyl  chloride  451 
Vinyl  chloride-acetate  resin  715 

Vinyl  cyanide 

See  acrylonitrile0 
Vinyl  cyclohexane  710 
Vinyl  ester       452,  456 
Vinyl  ethers  456 
Vinyl  resins       303,  333,  345 
Vipya  development  84 
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Virus 

See  Diseases,, 
Viscometer       312,  335 
Viscometric  analysis  648 
Viscose       479,  511 
Viscosity 

adulteration,  revealed  by  107 

of  bodied  tung  oil       102,  153, 
166,  178,  184,  196,  200, 
205-6,  22,  224,  234.,  402,  415, 
596,  659,  669 

of  tung  oil       25-6,  114,  174, 
177,  181,  185,  367,  558,  592 

of  tung  oil  solutions  200-1 

of  varnishes       315,  335,  494, 
673,  689 
Vitamin  E  645-6 
Wall  decorations  533 
Wallboard 

See  Fiberboard0 
Walnut  oil 

acids       428,  475,  532,  714 

composition      121,  149,  16? 

isomer  ized  706 

properties       78,  122,  149,  237, 
254 

uses  714 
Walton  oil       585 . 
Wang  test  588 
Warburg  apparatus  6l6 
Water  * 

effect  on  film  drying  237 
Water  absorption      316,  323,  326, 
329 

Water  resistance       121,  249-50, 

252,  268,  272,  298,  302,  306, 

310,  314,  316,  319,  324,  326, 

334,  342,  453,  488,  501,  503, 

503,  525,  617,  678 

basis  of  purity  test  104 
Water  retention  by  soils  577 
Watering  trees  61 
Water-proofing       423,  427,  488, 

514,  526,  592 
Waxes       312,  332,  460,  472,  482^-3 5 

486,  488,  515,  524,  532,  537, 

542,  550,  663 

See  also  Ceresin  wax„ 
Weather 

See  Climate o 


Weathering  tests       323-4,  686,  691 
Webbing    :  235,  266 

See  also  Wrinkling o 
Web  blight  36 
Web  finishes  . 

See  Wrinkle  finishes,, 
Web's, "coating  of  505 
Weed  control       578,  699 
Weger  curves  237 

See  also  Oxygen,  absorption;  Weight 

in  ere  as  ec 
Weight  increase  (films)  258 
West  Indies    3,  6,  11,  78,  336 
Wetting       166,  178 
Whale  oil       182,  219,  394 

iodine  value       149,  153 

reactions  456 

uses       149,  508,  542,  567,  585 
Wheat  oil  485 
White  slime  flux  36 
Whole  fruit  method 

See  Fruit ,  analysi  s0 
Wind  damage       40,  609 
Wire  coatings       300-1,  432,  479, 

514,  576,  700 

application  of  479 

See  also  Insulating  materials; 

Varnishes,  insulating,, 
Wolff -Scholze  method  144 
Wood  (lumber)       3,  14,  24-5 
Woodchucks  381 
Wood  fillers       346,  448,  707 
Wood  impregnants       344,  478,  704, 
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Wood  oil  (not  tung  oil)  12 
Wood  oil  (tung  oil)  102 

origin  of  name  24 
Wood  preservation  22 
Wood  stains  536-7 
Wood,  waterproofing  627 
Wool  707 

Wrinkle  finishes       263,  299,  312-3, 
318,  320,  336,  431,  435,  448, 
458-65,  464,  652,  659,  682, 
711,  715 

Wrinkling       16,  143,  182,  186,  190-1, 
194,  215,  235-6,  244,  246,  253, 
266,  269,  278,  310,  312,  328, 
414,  473,  561-2,  621 
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Wrinkling  (continued) 

causes     203,  236,  238, ,251,  259 
factors  affecting     15,  236 
mechanism       15,  197 

prevention     473-5, -487,  501, 

545,  565 
See  Blooming;  Frosting:  Gas- 
checking;  Gas-proofing 

X-ray  diffraction 

gelled  tung  oil  176 

isomerized  tung  oil  15 

tung  oil       176,  571-2,  688,  698 

Xylene  87 

Yangtze  Valley  '17 

Yellowing  of  films       18-9,  188,  208 

as,  241,  244,  251,  254-5,  261, 
271,  277,  300,  303,  318,  355,  442, 
536,  581,  624,  702 
cause  254-5 
containing  tung  oil  254 
inhibition  564 
test  for  255 
Yields       6,  8,  12,  18,  23,  29, 

It9  1Lt\*2>  180>  m>  398'  555, 
561,  606,  608,  611,  613,  626, 

•632-3,  655,  670,  676-7,  689, 

693,  695,  701-2 

Australia  20-1 

Belgian  Congo  75 

budded  stock  vs0  seedlings  .40 

effect  of  root stock  66 

factors  affecting  577 

Florida      62,  597 

improved  by  cultivation  53 


Yields  (continued) 

improved  by  fertilizers  46, 
51-3,  69-70 

improved  by  mulching  67 

Morocco  80 

No  S0  Wales  46 

Hyasaland       71,  80 

reduced  by  cold  damage  30 

relation  to  profits  67 

Trinidad  47 

U.S.A.      60,  670 

U,S0S:Re        75,  607 

variation  among  trees  40 

vase-form  vs„  natural  trees 
Ying  tzu  tung  570 
Yiu  tung  570 
Zanzibar  resin  481 

Zerewitinoff  determination  270 
Zinc  415 

Zinc  deficiency 

See  Mineral  deficiencies „ 
Zinc  chloride       281-2,  311  406, 
414,  426,  447,  485,  498,  511, 
518-9,  528,  714 
Zinc  chromate       324,  473,  476 
Zinc  oxide       213,  288,  309,  325, 

.  327-8,  341,  445,  455,  476-7 
Zinc  salts  (organic)       488,  492. 

520,  542 
Zinc  sulfate 

See  Fertilizers,  minor  elements; 
Mineral  deficiencies,  zinc. 
Zinc  tungate  537 
See  also  Driers. 


